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Advanced Digital makes ‘system seleetion easy. No tricks, No 
Illusions... just an expanding line of Single and Mult#user, Multi- 
processing S- 100 based computer systems that exceed the most 
demanding customer requirements. 

For1 To 8 Users, It’s Super Star... 

Tired of fighting the limitations of floppies and streamer tapes? 
SUPER STARis the FIRST S-100 based system tousethe5 MByte 
Fixed/5MByte Removable cartridge Winchester disk drive as 
standard. SUPER STAR offers such outstanding features as a Six- 
slot motherboard, low power consumption, and S-100 Bus, IEEE 
696 compatibility. Easily expandable to eight users with TurboDOS* 
and Advanced Digital’s Master/Slave boards, SUPER STAR is the 
best Cost/Performance Act on the stage today. 

New 8/16- Bit Super System II Gives You Up to 20 Users... 

For those large installations, its Advanced Digital's new SUPER 
SYSTEM II. Its many features appear right before your eyes like 
magic. Features such as a 12-slot motherboard, a choice of 20 MByte 
Winchester disk drive (standard) to 140 MByte of on-line capacity, 
high-speed, high-reliability 5 MByte Removable Cartridge for back- 
up at speeds approaching 1.5 MBytes/min., and a one year, 100 % 
parts/labor warranty. SUPER SYSTEM II- A hard act to follow. 

All Advanced Digital Systems are compatible with CP/M* 2.2, 

CP/M 3.0, Concurrent CP/M and TurboDOS. When equipped 
with Advanced Digital's new SUPER 186 16-Bit Single Board 
Computer, you magically change from 8-Bits to 16-Bits. You 
can even perform simultaneous multi-tasking operations of 
both 8-Bit and 16-Bit programs. 

Advanced Digital computers may perform like magic, but 
there’s no rabbit in the hat... only high-quality, extremely reli- 
able components designed and manufactured to assure user 

u™ satisfaction. Don’t be dazzled by cheap tricks 
>» and illusions, see your Advanced Digital dealer 
“2 and take the mystery out of system selection. 


See us at NCC, Booth 82230 


Advanced Digital 
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We’ve Earned The Right To Be #1 


By Being First So Often 


_ When it comes to being FIRST with technology-leading 
products, Advanced Digital wears its #1 button with pride. 
We were FIRST to introduce an 8-Bit, single board S-100 
computer... We were FIRST to introduce a6 MHz, 128 KByte 
single board computer... We were FIRST to introduce a 
6MHz, 128 KByte Slave Processor board. And ourrecord for 
being FIRST continues with... 

@ The introduction of SUPER EIGHT - an 8MHz master 
with Winchester and Floppy disk controller on one 
board. 

@ The introduction of SUPER SLAVE II - A dual slave 
processor that will support two users under TurboDOS. 

@ The introduction of our new SUPER 186 - the FIRST 
16-Bit, single board S-100 computer that performs at 
twice the speed of older technologies. Loaded with 
features such as on-board floppy disk controller and 
up to 1MByte of RAM, the SUPER 186 is designed to 
function as a bus Slave or Master. Advanced Digital's 
SUPER 186 permits you to take advantage of vast 
libraries of sophisticated applications software. 

Advanced Digital boards are IEEE 696 compatible, run 
under a variety of operating systems such as CP/M 2.2,* CP/M 
3.0, Concurrent CP/M, MP/M,* OASIS,* and TurboDOS* 


(Top row L to R: Super Slave 128, HDC-1001, Super Slave 64, 
Bottom row L to R: Super Quad, Super 186, Super Six) 


See us at NCC, Booth 82230 
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TurboDOS is-a trademark of asc 2000 
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and are available with CPU’speeds of 4, 6, or8 MHz. On-board 
memory capacities range from 64KBytes to 1 MByte. 
When it comes to selecting your S-100 boards, go with 
Advanced Digital - The Company that earned the right to 
be #1. 
See your local computer dealer or contact Advanced 
Digital today... We'll help you become #1. 


& ADVANCED 
DIGITAL 


CORPORATION 


Leading the Microcomputer Technology 


Advanced Digital 
5432 Production Drive, Huntington Beach, CA 92649 
Tel. (714) 891-4004 e Telex 183210 ADVANCED HTBH 
In Europe: 
Advanced Digital U.K. Ltd. 
27 Princess St., Hanover Square 
London WIR8NQ e United Kingdom 
409-0077 © 409-3351 Telex 265840 FINEST 
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TELETEK provides the system integrator, the OEM or the end- 
user, the most complete line of fast and efficient S-100 board 
products offered by any manufacturer dedicated to board level 
production. 


The Systemaster leads our line with a Z80A CPU, 64K of RAM, 
simultaneous control of 8” and 


5.25" floppy disk drives and mem- 
ory management capabilities. With 
onboard RS232 SIO drivers, no 
paddle boards are required. 
Thus, packaging is efficient 
and inexpensive. For en- 
saat hanced system performance, 
add RAM Drive to your Syste- 
master. This high-speed, low- 
cost disk emulator will dramatically increase the speed of disk- 

intensive application programs. 


For hard disk control with cartridge tape backup, TELETEK offers 
the HD/CTC. This intelligent two function controller will interface 
any two ST506 compatible Winchester disk drives and any QIC- 
02/QIC-24 compatible cartridge tape drive. If tape backup is not 
needed, try the HDC, which has the added advantage that it can 
be upgraded to a fully functioning HD/CTC should tape backup 
become necessary in the future. Both controllers will run un- 
der CP/M or TurboDOS without hardware modifications in 
most S-100 systems. 


In a multi-user application, TELETEK has added 
the SBC II two-user slave board to the line. 
Along with its predecessor, the SBC I, 
these two boards can be combined ina 
TurboDOS 1.3 based system and 
provide 128K of bank switched 
RAM, 4MHz or 6MHz clock 
speed and 2K FIFO buffering 
for quick block data 
transfers. 


Consider the possibilities! A four 
board set with a Systemaster, an HD/ 
CTC and two SBC II’s would create a com- 
plete four user system with hard disk control and 
cartridge tape backup. This is the most innovative 
and cost effective board configuration on the 
market today. 


TELETEK, the leader in quality and innovation, is proud to offer 
a 36-month warranty on our entire S-100 board line. 


In fact, we are so confi- 


dent that you will find the 
TELETEK board family 
to be exactly what you 
have been looking for, 


we are willing to offer a 


30-day evaluation 
program with a 
money-back guaran- 
tee. This offer pro- 


vides you with a 
unique opportunity to evaluate the TELETEK line at 
NO FINANCIAL RISK! 


Call our Sales Department for the details and see what TELETEK 
can do for you. 


TELETEK 


4600 Pell Drive 

Sacramento, CA 95838 

916-920-4600 © 1984 TELETEK 
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for system developers 
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by David McCune 

A guide to hardware and software products that fit the NAPLPS specifi- 
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Color Graphics for Any Computer with the VectorScan 512 
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An RS-232 peripheral that is ideal for many types of graphics—from 
CAD/CAM applications to art and games 


Better Color with the Princeton Graphics HX-12 
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The question of composite versus RGB video, and one RGB color moni- 
tor that provides an answer 


Build a NAPLPS System Using Quickpel, Createx, and Videophile 
by David McCune 

Putting these products together forms a solid NAPLPS workstation 
PL/I-86 from Digital Research 

by Andrew Bender 


This standard micro compiler is now available for both CP/M-86 and 
PC-DOS 


CPM /80O 
M AC RO 
ASSEMBLERS 


We've been selling these 
industrial-quality assemblers to 
the development system mar- 
ket since 1978. They are now 
available for the CP/M market. 


FEATURES: 

¢ Fully relocatable 

¢ Separate code, data, stack, 
memory segments 
Linker included 
Generate appropriate HEX or 
S-record formatted object file 
Macro capability 
Most 5%" and 8” diskette 
formats supported 
Conditional assembly 
Cross reference 
Supports manufacturer’s 
mnemonics 
Expanded list of directives 
1 year free update 


Assemblers now available 
include: 

Chip Price Chip 
1802/1805 $495 8085 

8051 495 NSC800 
6500/01/02 495 F8,3870 
6800/01/02 495 Z8& 
6803/08 495 Z80 

6804 495 9900/9995 
6805 495 zZ8000 
6809 495 68000 
6811 495 


Take advantage of leading-edge 
technology. Get your own Relms 
assembler today. Use your Master- 
card or order by phone: 

(408) 729-3011. 

Or call toll free (800) 448-4880 


Relational Memory Systems, Inc. 
1650-B Berryessa Road 

San Jose, CA 95133-1082 

TWX: 910-379-0014 


65 different diskette formats available. A signed 
object Code License Agreement required prior to 
shipping. Prices subject to change without notice. 
Software distributor inquiries invited. 
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Slide in. 


And take it fora 
drive test. 


Diagnosing disc drive problems 
has just become a great deal easier. 
Interrogator,” Dysan’s econo- 
mical new drive diagnostics pack- 
age, can run a drive through its 

paces in minutes. To tell you 
exactly what’s wrong. Or right. 

Just like that. 

Test results come right up on 
the screen of the machine you’re 
testing. Or you Can print out hard 
copy records. 

The Interrogator package 
includes a Digital Diagnostic 
Diskette,” complete test instruc- 
tions and software programmed 


to perform a whole battery of 
sophisticated tests. 

Things like head radial align- 
ment. Head positioner linearity. 
Head azimuth alignment. Spindle 
speed. Read/ write verification. 
And over a dozen others. 

Interrogator is here now for 
the IBM® PC and XT. Versions for 
other computer models are on 
the way. 

Whether you're going for 
one drive or need to assure the 
compatibility of a company full 
of drives, Interrogator is the 
perfect tool. 


Dysan is a registered trademark, Digital Diagnostic Diskette and Interrogator are trademarks of Dysan 
Corporation. IBM is a registered trademark of IBM Corporation. Copyright 1984, Dysan Corporation. 
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And it’s just the kind of thing 
you'd expect from Dysan. The 
leader in quality, innovative media 
and diagnostic tools. 

Interrogator. What could be 
easier? 

Just this. A toll free phone call 
to get more information. Or 
place an order. (800) 551-9000. 

Dysan Corporation, 5201 Patrick 
Henry Drive, Santa Clara, CA 95050, 
(408) 988-3472. 


Microcomputer 
graphics: the need 
for standartis 
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aS ees eee 
ne of the more ex- 
citing develop- 
ments occurring in 
the microcomputer 
industry is the ex- 
plosive growth in 
the use of comput- 
er graphics. Where 
this was once almost entirely the do- 
main of mainframes and superminis, 
now micros have entered the fray— 
spreading the image. This has been 
made possible by the increased address 
space and computing power of 16-bit 
micros, and by more powerful graphics 
cards and add-on graphics device pe- 
ripherals for 8-bit micros. 

Graphics is proving to be a very 
powerful, and efficient, way to commu- 
nicate information. Studies have shown, 
for instance, that managers making a 
proposal to superiors stand somewhat 
more than a 20% better chance of win- 
ning approval when they include graph- 
ics in their presentation. And vendors 
making a presentation to prospective 
clients experience something more than 
a 15% increase in the rate of response 
when they include graphics. 

On the other hand, creating these 
graphics is quite an expensive proposi- 
tion. This is particularly true for the sys- 
tems developer working in a varied 
hardware environment. It is expensive 
enough for the end user, who has an ap- 
plications package for creating business 
graphics or a drawing package for creat- 
ing free-form images. The user will 
probably need to create the graphics, 
and possibly to alter or modify them, 
but only for the hardware environment 
he has chosen to purchase. The time 
alone to create these images is expensive 
enough, but at least once created, they 
are liable to remain relatively stable, 
and the user is not likely to incur any 
significant additional expense. 

For the systems developer, on the 
other hand, the expense is often multi- 
plied. This is due to a general lack of 
standards for a graphics interface, and is 
particularly true if the systems develop- 
er wants to move an extensive project 
from one hardware environment to an- 
other. Whether the project features a so- 
phisticated database of images or there 
are extensive graphics drawing 
primitives integrated into the code, it 
becomes prohibitive to have to rework 
all the images and the code in order to 
migrate to different hardware. 

In the micro world, there is no DI- 
3000 (from Precision Visuals), no Tele- 
graph (from ISSCO), nor any Megatek 
product, as there is on the larger ma- 
chines. What we do have is HALO 


(from Media Cybernetics), GSX (from 
Digital Research), a few NAPLPS in- 
terpreters, a couple of relatively crude 
CAD/CAM products, a handful of 
graphics subroutine packages, and some 
business graphics interfaces integrated 
into a few spreadsheet and other appli- 
cations packages. Valuable as each is in 
its own way, they have not been inte- 
grated into enough applications and 
graphics tool packages to be useful in a 
multiple hardware environment. The 
work that has thus far been done is but a 
first step toward the development of a 
truly valuable standards environment 
for the systems developer. 

One problem, of course, with any 
standard is that it cannot conveniently 
accomodate special hardware features 
from different individual hardware de- 
vices. It’s sort of a least-common-de- 
nominator type of situation. Graphics 
is, by nature, tied closely to the hard- 
ware it is output on. Any standard 
would preclude taking advantage of spe- 
cial hardware features of one device not 
shared in common by all devices, or of a 
device from one vendor not shared by 
the same device from other vendors. It 
would at least preclude such a feature 
without a great deal of software over- 
head to allow devices not having a par- 
ticular feature to emulate that feature in 
software. An example of this for termi- 
nals is the clear-to-end-of-line and clear- 
to-end-of-screen functions; for graphics 
an example is sprites. 

This overhead can be accomodated 
by utilizing increased power that we are 
getting from more powerful micropro- 
cessors. It is a small price to pay for the 
incredible value and flexibility to be de- 
rived from having graphics standards. 
Rather than expending most of the mi- 
cro industry’s development energies on 
creating multiuser systems, some of that 
energy should be put into developing 
graphics capabilities. Graphics is an 
area that could potentially require more 
cooperation between the hardware and 
software communities than any other 
thus far in the industry. The reason for 
this can be summerized briefly as fol- 
lows: it doesn’t pay to develop graphics 
standards if there isn’t enough hard- 
ware processing power for those stan- 
dards, and if display technology doesn’t 
provide inexpensive enough high reso- 
lution. But it doesn’t pay for hardware 
to provide the processing power and in- 
expensive display technology if graphics 
can’t use it anyway because of not hav- 
ing the standards. Cooperation is need- 
ed to develop the graphics capabilities 
being asked for by the user community. 

In this issue, we take a look at some 
of the problems that plague the micro 
graphics arena. For instance, the ex- 
pense of graphics is affected not only by 
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“SOMETHING TO RELIEVE 
THIS. MESS!” 


“If you've ever found yourself searching 
for-a calculator or a notepad when 
you've got a computer right in front of 
you, then you know why we came up 
with Sidekick®. 

GEE 
WHETHER YOU’RE RUNNING 
1-2-3, WORDSTAR, 
dBASE OR WHATEVER... 
JUST A KEYSTROKE 
AND A SIDEKICK 
WINDOW OPENS... 
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Something brand new. Crafted in Assembly 
language as carefully as Borland’s famous Turbo 
Pascal®, so that it’s lightning-fast and as compact as 
only Borland knows how to make it! With a notepad 


* AND MUCH MORE 
ALL AT ONCE . .. OR ONE AT 


A TIME. ANYWHERE ON that has a full-screen editor that saves your notes to disk. 
THE SCREEN YOU LIKE. You can even swap information back and forth between 
ANOTHER KEYSTROKE, your applications software and your Sidekick®. 

AND YOU'RE RIGHT Suppose you're working with a spreadsheet, and you 
WHERE YOU LEFT OFF suddenly have an important idea. Just hit the button, a 
IN YOUR ORIGINAL window opens, you write the note and hit the button 
PROGRAM! again, You're right back where you left off in the 

(you never really left!) spreadsheet. 


JUST A KEYSTROKE AWAY ... 


‘ | Something Totally New in Applications Software From Borland, e) 
__ The Folks Who Make Turbo Pascal.© 


SIDEKICK” 


INTRODUCTORY OFFER 


549.99 


Available only for the IBM PC, XT, jr-and Compatibles. 
EERE ES ET 


Need to make a phone call? Whether the number is in 
an existing database, your own Sidekick phone directory, 
or you've just typed it on the screen... . put the cursor 
next to the number, hit the keystroke, and Sidekick dials 
for you!* 

There's lots more, too. You can move’ the Sidekick 
windows anywhere on the screen you like. And you can 
have as many on screen at a time as you need. 

We designed it because we needed it. If you've ever 
been writing a report and needed to do a quick ¢alcu- 
lation, or jot down a note, then you understand why. 
*Only with Hayes Smartmodem and compatibles. 


YOU CAN ORDER YOUR COPY OF SIDEKICK® TODAY! 


For Visa and MasterCard orders call Toll Free 1-800-227-2400 ext 953 


in California 1-800-772-2666 ext 953 


(lines open 24 hours, 7 days a week) Dealer and Distributor Inquiries Welcome 408-438-8400 
Peed eee emer ee eee ee ea see sessed eEO EEE EOHHEES OSE O ESE ESO SOOO SESESOOSO HET HSESESHO TESA EOHOSS SETH ESESSOSSOSE SEES OOESSSHT EEE SESHOUEESEREEESUSH ONE 


<> SIDEKICK® $49.95 


Please be sure your computer is an IBM PC, XT, jr., or true compatible! 


(plus $5.00 shipping and handling NAME 3 ORLAND 
+ Shipped UPS) ADDRESS f 
Check Money Order (] CITY/STATE/ZIP INTERNATIONAL 
VISA 0 MasterCard TELEPHONE Borland International 

Card ca California residentsadd 6% sales tax. Outside U.S.A. add $15.00. (If outside of 4113 Scotts Valley Drive 


U.S.A. payment must be by bank dratt payable inthe U.S. andin U.S.dollars.) Sorry, 
no.C.0.D. or Purchase Orders. S C9 


Scotts Valley, California 25006" / 


Lapiration, Pate TELEX: 172373 


** JULY SPECIALS *** HUGE DISCOUNTS ** 
[GmpyPro" CAR RR. 


IBM PC and XT: 10% OFF LIST PRICE 
The real thing, not a look-alike. 
System w/64K RAM, 2 dble sided drives ........... 6. cece eee cece e nnn eee $2,370 
64K RAM upgrades, installed and tested ............ccccccccccetscccccteccenesesenses $ 110 
XT w/128K, 1 dble sided floppy, 10 MB hard disk... ...0:605.6cccwessecsvceseedseseenas 


LOMAS 286 S-100 SYSTEMS ARE HERE AT 18% OFF LIST. 
4x faster than 8086. 10 slot mainframe. dual 8” drives. 128K RAM, 2S + 2P 

ports, CP/M 86. Options include additional RAM, Static RAM 

substitution w/battery. 10, 20 or 40 MB Winchester. 

Other products include 186 single bd computer w/concurrent CP/M, 128K or 256K on board RAM. 
S-100 PC w/8088, 8086 or 286. 


NEW S-100 PRODUCT LINES: 
ACKERMAN DIGITAL FUTECH S-100 MAINFRAMES 
ADVANCED DIGITAL LEHIGH VALLEY DATA ENCRYPTOR 

BEEHIVE TERMINALS 


MACROTECH DUAL FUNCTION S-100 RAM: 20% off list price 
Works as main memory and/or virtual disk. For use in S-100 systems including ZENITH. 8 MHZ in 
16 bit environments. Uses 150 NS Ram chips. 512K...... $1,504 MMB acters $1,959 


SEMIDISK RAM AT GREATLY REDUCED PRICES: 
512K $898 1MB$1,472 BATTERY: $150 


U.S. ROBOTICS MODEMS: TWO YEAR WARRANTY 
PASSWORD: $360 S-100 300/1200: $360 AUTODIAL 212A: $495 


ITT DATA MODEMS: High speed modems up to 19.2K Baud 


HAZELTINE ESPRIT TERMINALS: (QTY 1 TO 5): 
ESPRIT |: $480 ESPRIT II: $495 ESPRIT Ill: $565 ESPRIT COLOR: $785 
Ill is TV! 950 look-alike. Serviced nationally by TRW 


ALPHA MERICS PLOTTERS: HP EMULATION: Works with AUTOCAD 


A-PLOT |: 18 x 30” $3,672 
A-PLOT II: 24 x 34” $4,472 


A-PLOT Ill: 36 x 48” $4,716 


HOUSTON INSTRUMENTS PLOTTERS AND DIGITIZER: 
DMP 29 $1,838 DMP 40$762 DMP 41/42$2,397 _Digitizer: $694 


GRAPHICS AT DISCOUNT PRICES: autocad/Houston Instruments 
Alpha Merics Plotters/GTCO Digitizers/Scion, Aurora & Digital Graphics Boards 


OTHER EXCELLENT BUYS: CRTs & PRINTERS at DISCOUNT PRICES 
Esprit, Qume, Televideo, Visual, Wyse, Adds, Epson, NEC, Odidata, Tally, 
Florida Data, Juki, Dynax, Teletype, Qume, Diablo, Texas Inst. 


SYSTEMS & BOARDS: 
IMS International, Intercontinental Micro, NEC APC 8086 


$10 DISCOUNT COUPON 
included in second issue of elegant 55 page catalogue replete with highly readable, detailed product speci- 
fications. Obtain a $10 discount coupon for first purchase and other discount coupons. Send $4 for cata- 
logue or order by phone with credit card. 


Prices subject to change without notice. 
WE EXPORT: TWX 710 588 2844 ANSBACK: OWENSASSOC. 


JOHN D. OWENS ASSOCIATES 


12 SCHUBERT STREET STATEN ISLAND, NEW YORK 10305 
(212) 448-6298 (212) 448-6283 (212) 448-2913 
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EDITOR'S PAGE 


Continued from page 6 

the lack of standards, but also by the 
cost of the display device. Graphics 
monitors which yield high resolution 
currently cost more than most complete 
micro systems. Alan Matthews investi- 
gates computer graphics technologies, 
with an emphasis on display devices. 
Some of the problems relating to stan- 
dards are investigated by Dave McCune 
and Bill Wong, who look at NAPLPS 
and GSX, respectively. David Fournier 
compares three computer systems at 
different price levels for their graphics 
capabilities, paying particular attention 
to the programming and standards 
interface capabilities. And Ron Lusen 
reviews an add-on graphics device 
peripheral that adds graphics capabili- 
ties to any computer with an RS-232 
interface. | 


Credits 

page 66: Drawing by Jim Ceribello 
page 43: Highway No. 1: Lucasfilm Ltd. 
page 45: Flowers: Raster Technologies 
page 112: Graph: In Time Design Studio 
page 113: NAPLPS frame: Time Video Infor- 

mation Services 
page 114: Lion: DEC 


MOVING? 


Please let us know 8 weeks in ad- 
vance so you won’t miss a single 
issue of MICROSYSTEMS. 


ad 
Attach your old label where indicated and print 
your new address in the space provided. Please 
be sure to include your mailing label whenever 
you write us about your subscription. It helps us 
to serve you promptly. ; 

Write to: P.O. Box 2937, Boulder, CO 80322 


Change address only 
Extend subscription 
Enter new subscription— 
one year $21.97 
Payment enclosed 

Bill me later 


(0 Charge: American Express 
Visa ["] MasterCard 


Number Exp. Date. 
Signature 
NEW ADDRESS HERE 
Name. 
Address 
City 
State: = 
Add $5 per year in Canada; $8 per year all other foreign 


countries. Please allow 60 to 90 days for delivery of first 
issue. 


@ AFFIXOLDLABEL @& 
If you have no label handy, print old address here: 
Name 
Address 
City 
State I. 


THE MI-286 DUAL CPU BOARD IS AT LEAST 
TWICE AS FAST AS COMPUPROS 8085/88. .. 
AND IT'S A DIRECT REPLACEMENT! 


The 20-second revolution. It only takes about 20 seconds to bring your S-100 system up to its ultimate speed / 
power potential. Just pull out the old fashioned 8085/88 board and plug the MI-286 in its place. That's all there is to it. 
You're off and running with more power than ever before. 

The 80286 and Z-80H. The MI-286 is the first dual-CPU board using the new, high speed Intel 80286 coupled 
with a Z-80H. It is designed for use with a variety of operating systems, including MP/M 8-16. It will support all your 
current 8086/88 and Z-80/8085 software. It can accommodate an optional 80287 math co-processor. In short, it gives 
you the best of both worlds. 

Add more users. The MI-286. It improves throughput so dramatically you can add those extra users you've 
always wanted. It carries S-100 technology to its logical limit. And it only costs $1395!* 

Upgrade your S-100. The MI-286 is only one of Macrotech’s products designed to maximize the performance 
of your S-100 system. The MAX Dynamic Memory gives you up to 1 Mbyte of memory for your system memory 
and virtual disk applications. ADIT lets you control up to 16 different 
terminals, modems or printers from a single slot in your S-100 bus. And our 
static board is the $-100 world’s first 1/2 Mbyte static memory. 
Call or write us today, and find out how easy it is to 
upgrade your S-100 system. 


Macrotech International Corp. 
9551 Irondale Avenue 

Chatsworth, CA 91311 

Phone: (818) 700-1501 
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Dealer/Distributors: Priority One Electronics, (800) 423-5922. (213) 709-5111 / John D. Owens Assoc., (212) 448-6298 
In England: Fulcrum (Europe) (0621) 828-763 / MP/M is a registered trademark of Digital Research *Math co-processor extra. 


>» - »» igital Research has 
ee [ s changed the name 
f of its new version 

. = of Concurrent 

c CP/M to “Concur- 

; TEPER rent PC-DOS,” 

which will no 
doubt create a 


Random rumors 
and gossip, 
plus a view of 
the industry's 
latest trends 


by Sol Libes 
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great deal of confusion in the market- 
place. They have disclosed that they are 
working on versions to run on the new 
32-bit micros from Intel and Motorola. 
The current version of Concurrent PC- 
DOS will run all CP/M-86 software and 
PC/MS-DOS version 1 software. It will 
not run PC/MS-DOS version 2 soft- 
ware. DRI is known to be working on 
version 2 compatibility. . .. Gary 
Gysin, DRI product line manager for 
operating systems, has disclosed that 
DRI is working on a brand new OS for 
introduction next year. No details about 
it have been released. . .. Latest report 
is that Microsoft does not expect to be- 
gin shipping the Window Toolkit, its 
windows extension for MS-DOS, until 
late August at the earliest. Microsoft 
had originally planned to release the 
product in April and to begin shipments 
in late May, so that software developers 
could begin creating software for the 
Windows extension. . .. Hewlett- 
Packard has reportedly shown proto- 
types of a new 9-pound portable system 
that has Lotus 1-2-3 and word process- 
ing in ROM. The unit will have a 16-line 
by 80-character flat-screen display and 
256K of RAM, and will sell for $4K. 
Similar units are also being offered by 
Hitachi and Mitsui of Japan as OEM 
products. Expect the units to go on sale 
this fall. ... Tandon Corporation is ru- 
mored getting set to release a new 5.25” 
floppy disk drive that could store 6 MB 
and be expandable to 12 MB....IBM is 
rumored working with Matsushita of 
Japan on the development of a note- 
book-size computer using a CMOS ver- 
sion of the 8088 and a 3” disk drive. ... 
IBM is also rumored to be doing prod- 
uct evaluation testing of a less-than-8” 
Jaser disk drive. The read-only drive 
should be able to store between 0.5 and 
1 gigabyte. 3M is rumored to be the me- 
dia supplier. 


New PC disk drive 

There are increasing rumors that 
IBM will soon introduce a new 5.25" 
floppy disk drive option for the PC and 
XT, as well as for the Displaywriter and 
Datamaster systems, that can store up 
to 1.6 MB. This new size is expected to 
become a standard for 5.25” floppy 
disks, since more than six drive manu- 
facturers are known to be planning the 


introduction half-height versions of 
these units shortly. At present, 28 flop- 
py disks are needed to back up the hard 
disk drive of an IBM-XT. This new 
drive will reduce that number to six. 

These units are expected to use 
dual-speed motors and to read either 48 
tpi or 96 tpi diskettes. The drive motors 
can run at either 300 or 360 rpm. At the 
higher rate, the drives would be compat- 
ible with 8” drive controllers that use 
the IBM disk format as a standard. 
(Currently there is no standard format 
for 5.25" drives.) Thus these new drives 
could serve as easy replacements or add- 
ons for the 8” drives used in the 
Displaywriter and Datamaster. This 
would greatly enhance the portability of 
disk files between different IBM sys- 
tems, which is currently a problem 

Teac and Mitsubishi Electric are 
already producing these units, and 
Shugart, Qume, Matsushita, Tandon, 
YE Data and Epson have all announced 
production plans for them. Pricing is al- 
ready under $200 in quantities of 500 or 
more. 


Microsoft reported shipping MS-DOS 
V2.5 to OEMs 

Reportedly Microsoft began ship- 
ping copies of MS-DOS version 2.5 to 
OEMs (Original Equipment Manufac- 
turers) in early April. There are also ru- 
mors that Microsoft is working on ver- 
sions 3 and 4 of MS-DOS. Version 2.5, 
when released by OEMs, is expected to 
be referred to as version 3, and is be- 
lieved to support multitasking and some 
networking, plus some other new fea- 
tures. It is expected that version 4 will 
contain a high compatibility with the 
Microsoft XENIX multiuser operating 
system. Version 4 is not expected to be 
released for sale until next year. 

Microsoft is also known to be 
working on MS-Net, a networking ex- 
tension of MS-DOS. This product is 
also not expected to be released until 
next year. 


Oshorne reorganizes 

Osborne Computer’s Chapter 11 
reorganization plan has been accepted 
by the Federal Bankruptcy Court and 
now goes to creditors for approval. 
Creditors will get $15.5 million of the 
more than $41 million owed and stock 
options in the new company. Ronald J. 
Brown will take over as President, with 
Adam Osborne (founder) and Robert 
Jaunich (previous president) as mem- 
bers of the company’s board. The com- 
pany will seek up to $3.3 million in re- 
search and development partnership 
funding. The reorganization plan’s 
strategy calls for OC to focus on pene- 
trating niche markets and on strength- 
ening international operations. 


Gifford 


has a lockon 
multiuser CP/M 8-16. 


It’s 11:00 P.M. Do you 
know where your files are? 

It's great when multiple local and off 
site users can run any 8- or 16-bit CP/M 
or MP/M™ program. It's even better when 
they can share expensive resources like 
printers, hard disks, and tape drives. Best 
of all is when they can share your most 
precious resource — data. Gifford has been 
delivering systems with all these features 
for over two years. 

But sometimes data is sensitive. How 
do you keep people from taking more 
than their fair share? 


Gifford adds a new dimension 
to CP/M security. 

With our new security features, you 
can contro] what resources and data 
are shared. 

Gifford’s proprietary security 
enhancements include user login with 
encrypted passwords, control over 
access rights of modem users, secure 
electronic mail, and the ability to restrict 
users to specified terminals, programs, 
and directory areas. Plus, an audit log 
utility that keeps a permanent record of 
system activity. And you also get all the 
standard security features of Digital 
Research’s MP/M-86™ 

You select the level of security 
needed to get the best balance between 
file sharing and file safety. 


Unleash productivity with 
Gifford’s Virtual Terminals. 

With our Virtual Terminals, each 
terminal on your system can monitor up 
to four different programs running concur. 
rently. And at the touch of a key you can 
switch screens instantly from one 
program to another. 

You could look up an address in 
dBASE II™ jump over to SuperCalc™ to 
make some projections, then switch 
instantly to WordStar® to use this infor 
mation to update a letter. If you forget 
what's on a screen, just touch a key to 
refresh your memory. You won't need to 
go through the distracting process of 
loading and unloading programs. 

And since your Virtual Terminal can 
run any 8- or 16-bit CP/M or MP/M pro- 
gram, you can choose the best programs 
for your job from the biggest software 
library in the world. It's easier than 1, 2, 3! 


The Gifford Security Blanket: 
Total Solutions. 

Gifford delivers solutions. This 
means professional pre-sale consultation, 
expert system integration with 200 hour 
system burn-in, complete training, and full 
after sale support. 

For example, our three user 
CompuPro® based system with a 21- 
megabyte hard disk costs just $9,990, and 
can be easily expanded for $500 per 


GIFFORD COMPUTER SYSTEMS 1 San Leandro, CA (415) 895-0798 


rganization 


2446 Verna Court, San Leandro, CA 94577 ig pags 
(415) 895-0798 — Adivision of G&G Engineering : 
I'D LIKE THE WHOLE STORY. 
Please send me your brochure. 


user. This includes MP/M 8-16, SuperCalc, 
and dBASE II. 

Other Gifford solutions include 
systems with hard disks that range from 
5 to 300 megabytes, 4 and 9 track tape 
backup, printers, plotters, and modems. 
Single- and multiuser 8086, 68000, and 
Z-80 based systems are available for 
immediate delivery, with 80286 and 16032 
systems on the way. 


Two year warranty protection. 
In the unlikely event that you encoun- 
ter a hardware related problem, we'll 
replace any defective S-100 part within 
24 hours FREE for two full years. But 
chances are, it can be solved on the Gifford 
service hotline or diagnosed via modem. 
All at no cost to you. 


Lock in on Gifford Security 
today. 

If total support, training, on site 
service, obsolescence-proof upgradeable 
S-100 bus architecture, and complete 
system security sound appealing, cut the 
coupon or give us a call. We'll send you 
a free brochure that tells the whole story. 
Once you get it you'll see why Gifford 
has a lock on multiuser CP/M 8-16. 


Gifford Computer Systems is a Full 
Service CompuPro® Systems Center. 


The powerful Gifford System 321 shown 
with optional GCS-80 Virtual Terminals. 


Address 


Los Angeles, CA (213) 477-3921 0 Houston, TX (713) 680-1944 
Amherst, NY (716) 833-4758 D Telex: 704521 
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DeSmet 
C 


The fastest 
8088 C Compiler 
available 


FULL DEVELOPMENT PACKAGE 
* C Compiler 
* Assembler 
* Linker and Librarian 
* Full-Screen Editor 
* Newsletter for bugs/updates 


SYMBOLIC DEBUGGER 

* Monitor and change variables by 
name using C expressions 

* Multi-Screen support for debugging 
PC graphics and interactive systems 

* Optionally display C source during 
execution 

* Breakpoint by Function and Line # 


COMPLETE IMPLEMENTATION 
* Both 1.0 and 2.0 DOS support 
* Everything in K&R (incl. STDIO) 
* Intel assembler mnemonics 
* Both 8087 and Software Floating Point 


OUTSTANDING PERFORMANCE 
Sieve Benchmark 
COMPILE 4 Sec. RAM — 
22 Sec FDISK 
LINK 6 Sec. RAM — 
34 Sec. FDISK 
RUN 12 Sec. 
SIZE 8192 bytes 


DeSmet C 
Development Package 


To Order Specify: 


Machine 


0S O MS-DOS O CP/M-86 
Disk 0 8" O5%SS 05% DS 


WARE 


CORPORATION 


P.O. BOX 710097 
San Jose, CA 95171-0097 
(408) 736-6905 


California residents add sales tax. Shipping: U.S. no 
charge, Canada add $5, elsewhere add $15. Checks 
must be on a US Bank and in US Dollars. 
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NEWS & WIEWS 


Continued from page 10 

At a recent computer show, OC 
was hawking its year-old Model IT and 
showing a prototype of an IBM PC- 
compatible portable which they are 
promising to get into production by the 
end of the summer. At the time they 
filed for reorganization, OC had 6,000 
model I units still in stock. They report 
that virtually all of these are gone, hav- 
ing been sold primarily in Europe, 
where OC systems are still very popular. 

Meanwhile, Adam Osborne, who is 
still on the board of directors of OC, has 
formed a software company called 
“Software Seed Capital Corp.” to dis- 
tribute “popularly priced software 
packages” via bookstore chains. 


UNIX news 

Motorola has announced that their 
implementation of UNIX System V for 
the 68000 has passed all AT&T tests 
and is the first such implementation to 
be certified by AT&T. They expect to 
have an enhanced version for their 
68020-based system when that chip be- 
comes available. 

Yates Ventures, 4962 E] Camino 
Real, Los Altos CA 94022, a UNIX mar- 
ket research firm, publishes an excellent 
(but expensive. . .$450/yr) monthly 
newsletter for UNIX users entitled The 
Yates Perspective. Their March issue 
carried two excellent articles on the 
IMB PC/IX UNIX implementation for 
the IBM XT. They conducted bench- 
marks on five different implementations 
of UNIX on the IBM-XT (IBM’s 
PC/IX, Venix, Microsoft/XENIX, 
QNIX and SriTek/XENIX). I refer the 
reader to these specific articles, but gen- 
erally speaking, the SriTek/XENIX 
was the fastest and Microsoft/KENIX 
the slowest. 

The SriTek/XENIX is an imple- 
mentation of Microsoft’s XENIX run- 
ning on a 68000 coprocessor card. 
Microsoft has been demonstrating 
XENIX for the IBM XT for well over a 
year, but as yet has not released it for 
sale. Apparently Microsoft does not 
want to get involved in directly market- 
ing an operating system. PC/IX is a sin- 
gle-user system, while all the rest are 
multiuser systems. Not suprisingly, the 
IBM system is the most expensive. 

Yates also predicts that IBM will 
add the Berkeley enhancements to 
PC/IX and, if UNIX version V be- 
comes popular, will bring out a System 
V for the XT. They further predict that 
IBM will use XENIX as the operating 
system for their new 80286-based 
multiuser system. Yates also predicts 
that “UNIX will emerge as the only op- 
erating system offered by IBM as a pre- 


lude to an AT&T buy-out of Big Blue.” 
Considering that AT&T grosses about 
$34 billion annually and IBM $32 bil- 
lion, I think the last prediction is 
unlikely. 

Microsoft has disclosed that it will 
soon make a XENIX version that is 
compatible with UNIX System V and 
will add the Windows environment to 
its XENIX operating system. It is ex- 
pected to emulate the Apple Macintosh 
user interface and have overlapping 
“pull-down” windows. AT&T and 
Convergent Technologies Inc. have also 
announced that they will introduce win- 
dow-management front ends for UNIX. 


32-bit micro news 
Intel was the first company to in- 
troduce a 32-bit microprocessor chip set 


Microsoft is 
planning a net- 
work for MS-DOS. 


almost four years ago. Called the 
iAPX432, Intel imbued it with a very 
powerful architecture in full expecta- 
tion that it would rival the DEC VAX 
11/780. Unfortunately, the perfor- 
mance of the device proved disappoint- 
ing, and only one small company, in En- 
gland, ever introduced a computer 
using this chip set. Intel continued 
working on it and several months ago 
introduced an improved set, which, nev- 
ertheless, met with a ho-hum reception, 
since other 32-bit chips are now finally 
reaching production. At this point, Intel 
is effectively no longer marketing the 
iAPX432. 

Now comes word that Siemens AG 
has joined with Intel in a venture to en- 
hance the 432, with the objective of us- 
ing these devices in a multiprocessor 
configuration that is expected to pro- 
vide performance equal to the DEC 
VAX 11/780, a super-minicomputer, to 
be followed by a system in the VAX 
11/750 performance class (the 750 is 
DEC’s new enhanced version of the 
780). The goal is to introduce this device 
in late ’’86 or early ’87. The project is ex- 
pected to provide some compatibility 
with the 8088/8086 architecture and, 
eventually, a version of the 432 for use 
in desktop machines. It is suprising that 
IBM, with its current 20% ownership of 
Intel, is not involved in this project. 

NEC has disclosed that it will enter 


the 32-bit microprocessor market with a 
family of CMOS devices to be intro- 
duced in late 1986. . .now how’s that 
for advance notice! NEC claims that 
they already have an agreement with 
AT&T to support UNIX on this chip 
set. As a sidelight, NEC will soon start 
sampling proprietary 8-bit and 16-bit 
microprocessors. The 16-bitter will be 
object-code compatible with the Intel 
8088/8086 and contain 101 instruc- 
tions, 84 of which are 8088/8086 
instructions. 


User group news 

PicNet, Box 391566, Mountain 
View, CA, 94039 is a very active CP/M 
User group. It publishes a newsletter 
(typically 40 pages) and is a source for 
public domain software. Membership is 
$24/yr U.S., $36/yr elsewhere. 

The Epson QX-10 Users Group, 
Box 1076, Lemont, PA 16951] is produc- 
ing a newsletter, doing group purchas- 
ing, and distributing public domain 
software. Dues are $20/yr. 

BUG (Baltimore Users Group), 
Box 223, Owings Mills, MD 21117 is ori- 
ented to supporting the IBM PC and 
compatible computers. They hold meet- 
ings and publish a newsletter. 

The Yavapai County CP/M Users 
Group meets monthly in Prescott, AZ 
and maintains a public domain software 
library. Write: Julie Woodman, Box 68, 
Kirkland, AZ 86332. 

The PC Users Group of Colorado 
meets monthly in Boulder, CO and pub- 
lishes a newsletter. Membership is 
$12/yr. Write: PC Users Group of Col- 
orado, Box 944, Boulder CO 80306 or 
call (303) 443-5528 (evenings). 

The CP/Morrow Computer Group 
meets monthly in Sacramento, CA and 
publishes a newsletter. Dues are $12/yr. 
Write: CP/Morrow Computer Group, 
Box 654, Carmichael, CA 95608. 


Random news 

Sharp is currently selling, in Japan, 
an under-$1,000 CP/M-80 system 
called the X-1, with color video output 
gen-locked to standard NTSC color vid- 
eo. This will allow users to superimpose 
computer graphics on top ofa color TV, 
videotape or disk image. . .. Digital Re- 
search announced that it has acquired 
Owlcat International Corp., a Chicago- 
based educational software company. 
OIC is a year old, has about 15 employ- 
ees, and develops programs to help stu- 
dents prepare for the SATs. . .. Bill 
Gates, President of Microsoft, develop- 
er of PC/MS-DOS, stated that by the 
end of 1983 this operating system was 
running on over | million personal com- 
puter systems. DRI claims that CP/M 
is currently running on over 2 million 
systems. 


@ FORTH programs are_ instantly 
portable across the four most popular 
microprocessors. 

@ FORTH is interactive and conver- 
sational, but 20 times faster than 
BASIC. 

@ FORTH programs are highly struc- 
tured, modular, easy to maintain. 

@ FORTH affords direct control over 
all interrupts, memory locations, and 
i/o ports. 

@ FORTH allows full access to DOS 
files and functions. 

@ FORTH application programs can 
be compiled into turnkey COM files 
and distributed with no license fee. 

@ FORTH Cross Compilers are 
available for ROM’ed or disk based ap- 
plications on most microprocessors. 


Trademarks: IBM, International Business Machines 
Corp.; CP/M, Digital Research Inc.; PC/Forth+ and 
PC/GEN, Laboratory Microsystems, Inc 


=a LL// | 


Laboratory Microsystems Incorporated 
Post Office Box 10430, Marina del Rey, CA90295 
Phone credit card orders to (213) 306-7412 


TOTAL CONTROL: 


FORTH: FOR Z-80°, 8086, 68000, and IBM® PC 
Complies with the New 83-Standard 
GRAPHICS - GAMES e COMMUNICATIONS e ROBOTICS 
DATA ACQUISITION e PROCESS CONTROL 


FORTH Application Development Systems 
include interpreter / compiler with virtual memory 
management and multi-tasking, assembler, full 
screen editor, decompiler, utilities and 200 page 
manual. Standard random access files used for 
screen storage, extensions provided for access to 
all operating system functions. 


Z-80 FORTH for CP/M® 2.2 or MP/M II, $100.00; 
8080 FORTH for CP/M 2.2 or MP/M II, $100.00; 
8086 FORTH for CP/M-86 or MS-DOS, $100.00; 
PC/FORTH for PC-DOS, CP/M-86, or CCPM, 
$100.00; 68000 FORTH for CP/M-68K, $250.00. 


FORTH + Systems are 32 bit implementations 
that allow creation of programs as large as 1 
megabyte. The entire memory address space of 
the 68000 or 8086/88 is supported directly. 


PC FORTH + $250.00 
8086 FORTH + for CP/M-86 or MS-DOS $250.00 
68000 FORTH + for CP/M-68K $400.00 


Extension Packages available include: soft- 
ware floating point, cross compilers, INTEL 
8087 support, AMD 9511 support, advanced col- 
or graphics, custom character sets, symbolic 
debugger, telecommunications, cross reference 
utility, B-tree file manager. Write for brochure 


MasterCard | 
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Powerful Z80 emulation, priced well 
within your grasp. That’s. NICE.” 


2IF 


NICE may be only 3 


square and 2” thick, but it hands you full speed, 


real-time emulation for iti Z80—over 50 emulation functions, softw are 
breakpoints, all memory addresses and all I/O ports. 
Just plug NICE directly into the target Z80 socket and any RS 232 2 férmin: al 


for system development, troubleshooting, debugging or testing . 


in the lab or in the field. 


And NICE hands you all this performance, portability and venhaellry for only 
. the best emulator price/performance ratio on the market, hands dow 


$498°. 
Call in your order today using 
-your VISA or Mastercard num- 
ber: (800) NICOLET outside 


CA, or (415) 490-8300 in CA. 
Or send your 
check or 


money 

order 

to NICE, 

Nicolet 

Paratronics 

Corporation, 

201 Fourier 

Avenue, Fre- 

mont, CA 94 ee 
Lite 


“Pa ay! ment by chee! 


rademark of Nicolet 
s Corporation y 
*Z80 is a trademark of Zilog, Inc. / 


y 


. at home, 


a 
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SYSTEM DISK 

Serial No:100001 

Format: 13M PC. XT and 100% 
PC-DOS 2.0 

Version: 1.0 

ASHITONETATE Be ooo etn ses ctscannn 

10150 West Jetferson Bivd 88 31 UnDubliatved ihe 

Culver City CA 90230 (213) 204-6570 ropristary work 

im TELEX 064228 ASHTATE CULV All rights reserved 


compatibies 


More power 
to you. 


Remember the magic you 
expected when you first purchased 
aPC? 

It’s here. 

dBASE III™ is the most power- 
ful database management system 
ever created for 16-bit 
microcomputers. It pulls =. 
every ounce of energy = 
out of your PC and puts 
it to work. 

On top of that, it’s 
fast and it’s easy. 

You've never seen 
anything like it. 
dBASE III can handle over a billion 
records per file, limited only by your com- 
puter system. You can have up to ten files 
open, for sophisticated applications pro- 
grams. 

When you have two related files, infor- 
mation in one can be accessed based upon 
data in the other. 

dBASE III now handles procedures, 


parameter passing and automatic variables. 


You can include up to 32 procedures in a 
single file. With lightning speed. Because 
once a file is opened, it stays open. And 
procedures are accessed directly. 


Easier than ever. 

dBASE III uses powerful yet simple 
commands that are the next best thing to 
speaking English. 

If you're unsure of a command, HELP 
will tell you what to ask for. 

If you don’t know what command 
comes next, acommand assistant does. All 


you have to know is what you 
want it to do. 

Our new tutorial/manual 
will have you entering and 
viewing data in minutes rather 
than reading for hours. 

And to make matters 
easier, you get a full screen 
report setup for simple infor- 
mation access. 


Faster than no time at all. 

dBASE Il isn’t just fast. It’s ultra-fast. 
Operating. And sorting. Even faster, is no 
sorting. Because dBASE III keeps your 
records in order, so you really don't have to 
sort anything. Unless you want to. Then 
watch out! 


What about dBASE II°? 

It’s still the world’s best database man- 
agement system for 8-bit computers. And 
it's still the industry standard for account- 
ing, educational, scientific, financial, busi- 
ness and personal applications. 

Tap into our power. 

For the name of your nearest authorized 
dBASE III dealer, contact Ashton-Tate, 10150 
West Jefferson Boulevard, Culver City, CA 
90230. (800) 437-4329, ext. 333. In Colorado, 
(303) 799-4900. 


ASHTON ‘TATE 
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Building your own 
$-100 computer. 
speeding up front 
panel circuits; 
Mitsubishi half- 
height 8” drives 


by Dave Hardy 
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efore starting on 
next month’s heavy 
dose of IEEE-696 
theory (slave proces- 
sors), I thought I’d 
finish up that last 
stack of reader mail. 
This month’s ques- 
tions involve building an S-100 comput- 
er, problems with front panel circuits 


and high-speed operation, and using a 
Mitsubishi half-height 8” drive. 


Do it yourself 

The first letter comes from John D. 
Tischer of Columbus, OH, who says 
that he wants to build his own S-100 
Z80-based computer “from the bottom 
up” and would like some information 
on how to get started, including where 
to get schematics, documentation, pub- 
lished articles, books, etc., and also 
where to get a “‘bare” motherboard. 

Most of the boards in my own S- 
100 system are wire-wrapped, and I see 
no problems with “rolling your own” S- 
100, except for the motherboard, which, 
of course, can’t be reliably wire- 
wrapped because of its design. Using a 
commercial motherboard is, as you in- 
dicated, the best idea. Concerning 
which one you should use: there are sev- 
eral good ones available. I have had 
good luck with the CompuPro 155 se- 
ries and the Morrow ‘‘WonderBus”’ 
motherboards, but I don’t know if they 
are available in bare-board versions. 
The Vector 8803 series is available as a 
bare board, however, and in 6- and 18- 
slot configurations, including active ter- 
mination circuitry (which is a “must,” 
especially for home brewing). There are 
several other brands available, and you 
might check with some of your local 
parts and computer stores for more in- 
formation about this. 

Unless you plan on actually etching 
and drilling the S-100 boards, you’ll 
probably want to wire-wrap (or point- 
to-point wire) on an already made S-100 
prototyping board. Again, there are sev- 
eral manufacturers of blank and “do it 
yourself’ S-100 boards, but in case you 
can’t find any locally, these can be mail- 
ordered from several sources, including 
many of the advertisers here in Micro- 
systems. (Vector makes several models 
that work quite nicely.) 

Now, down to the basics. Before 
you can start building, you’ll need some 
information on the S-100 bus, and may- 
be some sample circuits. One of the nice 
features of the S-100 bus is that it is very 
well documented. You can write to the 
IEEE directly, if you want, and pur- 
chase a copy of the IEEE-696 (S-100) 


bus specifications, or purchase a copy of 
any of several books about S-100 design. 
The best reference, by far, for learning 
about the S-100 bus, and how to design 
and build circuits for it, is Interfacing to 
S-100/IEEE-696 Microcomputers by 
Sol Libes and Mark Garetz (Osborne/ 
McGraw-Hill, 1981). If you are already 
familiar with TTL and general electron- 
ics, then reading this book will make 
you an S-100 wizard. It even includes a 
preliminary version of the IEEE-696 
standard (although you will still need 
the final version published by the 
IEEE). Other books you may find use- 
ful are the Zilog Data Book, the Zilog 
Microprocessor Applications Handbook 
(both published by Zilog, Inc.), the Z80 
Users Manual by Joseph J. Carr (Res- 
ton, 1980), Build Your Own Z80 Com- 
puter by Steve Ciarcia (Byte Publica- 
tions, 1981), and the CompuPro User 
Manuals, Volumes I and IT. Although 
the CompuPro User Manuals are most- 
ly just collections of manuals for the 
CompuPro product line, they also con- 
tain a great deal of useful information 
on board interfacing, the IEEE-696 
standard, and system integration 
procedures. 

Another excellent source of S-100 
design ideas and schematics is back is- 
sues of Microsystems. Past issues have 
included tutorials on the IEEE-696 bus, 
Z80 design, and several useful S-100 
boards. 


Front panel and memory puzzle 

Letter number two is from John 
Gill of Blountville, TN. John has an 
IMSAI mainframe populated mostly 
with CompuPro boards, including a 
Z80 CPU that runs at 6 MHz. Unfortu- 
nately, he had to replace the IMSAI 
front panel when he speeded the ma- 
chine up to 6 MHz, because it caused 
the machine to operate erratically. He 
asks: “Do you think that it is possible or 
feasible to make changes in the front 
panel so that it will operate at 6 MHz?” 

Although I run my own S-100 ma- 
chine at 6 MHz with an IMSAIT front 
panel, I can’t really say that the IMSAI 
front panel will work reliably at any 
speed over 4 MHz. There are a number 
of changes you could make to the front 
panel PC board that would eliminate 
most of the problems involved (see pre- 
vious ‘‘S-100 Bus” columns), but there 
aresome elements of the front panel cir- 
cuit that are “‘taxing’’ to high-speed 
operation. 

The most obvious problem would 
be the address and status LED indica- 
tors that are driven directly vy the bus. 
A more reliable way would be to install 
some open-collector driver ICs to trans- 
port the signals from the bus lines to the 
LEDs. In addition, many of the old 
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Continued from page 16 

IMSAI front. panels have several “field 
modifications” for such things as old 
dynamic RAM boards and memory 
protect which could cause you a lot of 
grief if they weren’t noted on the front 
panel schematics (and they are not not- 
ed on mine). My recommendation 
would be to wire-wrap a new front panel 
PCB (or heavily modify your old one) to 
allow just monitoring the signals and re- 
setting the machine. You could retain 
the Single-Step, RESET, and External 
Clear functions, too, without causing 
any problems. 

The second half of Mr. Gill’s letter 
concerns a “mystery” that many read- 
ers have asked about. He says that al- 
though the 2516 EPROMs in his ma- 
chine are only rated at 350 nsec, he has 
no trouble running them, without wait 
states, at a 6 MHz clock speed. “To 
me,” he says, “this means a cycle time of 
167 nanoseconds—less than half of 
what the EPROMS are rated for. I 
would think that they would be so errat- 
ic that the machine would fail after a 
very short time, if it ever came up at all. 
I just don’t understand it.” 

Well, there are several things that 


may be happening to cause your ma- 
chine to work this way. First, although 
you mention that you are running with 
no wait states, is it possible that some 
are being inserted anyway? For exam- 
ple, you may have the ability to generate 
wait states on the CPU card and on oth- 
er RAM/ROM cards. Second, I have 
seen many memory ICs operate at much 
higher speeds than their ratings would 
allow, so it is possible that you may just 
have some very fast EPROMs in your 
machine (although unlikely). The third, 
and probably the most likely reason, is 
that although the system cycle time is 
167 nsec, the memory access time is ac- 
tually much greater—maybe as high as 
400 nsec. 

The additional buffers and control 
circuits in the machine’s memory cir- 
cuits (inside and outside of the CPU) 
must be taken into consideration when 
determining memory speed, and delays 
introduced by these devices can often 
add up to a few hundred nanoseconds. 
If you add a 200 nsec time delay to the 
167 nsec cycle time, then suddenly the 
350 nsec access time of the EPROM be- 
comes acceptable to the circuit. This is a 
gross oversimplification, and there are 
many other factors to be considered (es- 
pecially when dealing with dynamic 


RAMs), but I think you see the general 
idea. 


Thinlines, sensor holes, and repacking 

Our final letter this month is from 
Dr. David L. DuPuy, Department of 
Physics, Virginia Military Institute. Al- 
though none of his questions relate ex- 
clusively to the S-100 bus, all three are 
probably known to most S-100 users, es- 
pecially those who run the CP/M oper- 
ating system. 

The first question concerns using 
Mitsubishi half-height 8” drives (Revi- 
sion E) with a CompuPro system (CPU- 
Z, Disk 1, and RAM 16 boards). Dr. 
DuPuy says that although one distribu- 
tor has told him that the Revision E 
drive is “incompatible” with his system, 
he has been able to use the drives with 
only an occasional glitch on warm boot. 
In addition, he mentions that the only 
basic difference between the Revision 
“E” drive and the earlier models is an 
improved collet (or clutch), and he won- 
ders if anyone else has found any prob- 
lems or solutions with the combination 
of CompuPro plus Mitsubishi Rev. E | 
thinlines. 

Should any readers wish to re- 
spond, I will be happy to forward their 
replies to Dr. DuPuy at VMI. Although 


Q-PRO4 blows 
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Have you heard? 


During the last 12 months, thousands 
of applications programmers dumped 
dBASE II. 


Why? 


Because dBASE II hasn't improved 
a lick in years. And that makes it a 
whole generation behind Q-PRO 4... 
the 4th generation applications 
development language for 
microcomputers. 


With dBASE 1, all the original bugs, 
complicated operations and absurd 
restrictions (like only two open files) 
are still there. dBASE II just can’t 
make it for applications in 1984. 
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I use the Rev. E drive myself, I have not 
used it with a Disk 1 controller board. I 
have spoken to Mitsubishi about this 
and they can offer no solution, since 
they are not familiar with the Disk 1 
controller. But maybe this will help: 
The problems with the collet concern 
only disk insertion. Because the drive 
motor is not yet spinning when a disk is 
inserted, it is very easy for the disk to 
not be seated properly in the collet. If a 
disk is not inserted properly, the trouble 
will usually be immediately obvious, ei- 
ther by the loud ‘‘crunching”’ sound 
made by the disk as it rotates (or, at 
least, tries to), or by a BDOS error when 
CP/M realizes that it can’t read the disk 
(or else the system may just “lock up’’). 
But in either case, the problem will most 
likely occur on the very next disk access, 
not just occasionally on a warm boot, as 
you mention. A more likely cause of the 
problem might be that the BIOS doesn’t 
allow time for the disk drive motors to 
get up to speed (assuming that you are 
running the drives with the motors 
switched on by the drive select or head 
load signals). You should be able to de- 
termine if this is the problem by 
restrapping the drive so that the motor 
is always running. If the problem goes 
away, then a small BIOS modification 


to add a time delay during warm boot 
should solve the problem. Unfortunate- 
ly, Ican only offer these guesses, since I 
have not been able to duplicate the 
problem myself. 

Dr. DuPuy’s second question asks: 
“*..are there any rumored or substan- 
tial reasons not to ‘move’ the sensor hole 
in order to use single-sided disks on a 
double-sided drive? I realize the disk 
may not be certified error-free on the 
back side, but I have software to check 
that. I have tried this, and it seems to 
work well.” 

Actually, there are none! My spies 
at Dysan tell me that the only difference 
between a single-sided “cookie” (that’s 
the oxide-coated mylar disk inside the vi- 
nyl diskette jacket) and a double-sided 
one is that the double-sided one is tested 
(and verified) on both sides. Although 
you take your chances using the second 
ungraded side, there are many programs, 
including the public domain FINDBAD 
program for CP/M, that can “grade” the 
disk for you and mark out the bad sec- 
tors, as long as they are not in the direc- 
tory or system area of the disk. 

Which brings us to question num- 
ber three: Dr. DuPuy asks if there is any 
“squeeze” software available, similar to 
the SQUEEZE command used on DEC 


RT11 systems, that can be used to re- 
pack the files on a disk. This might be 
more appropriate for “The CP/M Bus,” 
but as an RCPM sysop, I can never pass 
up a good question. Unfortunately, I 
don’t have an answer for this one. There 
is a public domain program for com- 
pressing INDIVIDUAL files, and also 
one for sorting and packing the CP/M 
directory, but, short of PIPing every- 
thing off the disk, erasing it, then PIPing 
it all back on, I don’t know of any way to 
repack the contents of a disk. Oh well. 


Next month 
As I warned earlier, the August “‘S- 


100 Bus’’ will be dedicated to S-100 


slave processors and how they work in 
an IEEE-696 environment. Master- 
slave and multiple-slave S-100 configu- 
rations are becoming more popular as 
manufacturers begin to realize the in- 
credible power that these inexpensive 
multiple-processor arrangements have 
to offer. Next time, we’llsee why. © 


This column is intended as a forum on S- 
100 bus topics. Readers are encouraged 
to send in questions on the S-100 bus, 
which I will attempt to answer. Please 
write to: Dave Hardy, 736 Notre Dame, 
Grosse Pointe, MI 48203. 


BASE II away 


Apparently, Ashton Tate (the dBASE II 
merchant) is gambling you don't 
know any better. It’s pitiful. 


Well, we've been blowing the whistle 
on Ashton...and Tate, too. 
And you can spread the word. 


Be one of the growing legions 
that’s moving up to Q-PRO 4... 
the complete 4th generation 
applications development system 
for microcomputers. 


You can use Q-PRO 4’s super 
efficient syntax to finish business 
programs much faster. And the 
extensive error trap and help screen 
capabilities make the finished soft- 
ware products far more friendly, too. 


As one convert put it, *Q-PRO 4 
has it all...the formatted data entry 
field edits, and report generator are 
absolutely superb. 


‘Any applications programmer still 
struggling with outdated 3rd gener- 
ation data base managers or worse, 
a 2nd generation language like 
BASIC is ripping himself off. 7” 


So what are you waiting for? Here is 
your chance to dump all the dBASE II 
hassles and move up to Q-PRO 4... 
the sensational 4th generation 
language for faster, easier application 
development. 


You owe it to yourself, your career, 
and your family to move up to 
Q-PRO 4 now. It’s that good. 


Attention Q-PRO 4 Hotshots. 
Current version 3.0 includes Multi- 
key ISAM (true mainframe power). 


Runs with PCDOS, MS-DOS, CP/M, 
MP/M, CP/M86, MP/M86, TurboDOS, 
MmmOST, MUSE, and NSTAR. 


Single-user—$595; Multi-user—$795. 
Author's lock up package available. 
Finished applications are freely 
transportable between operating 
systems. Multi-user with true record 
and file lock. 


For Q-PRO 4 demonstration, 
go to the nearest MicroAge store 
or other fine dealer. 


136 Granite Hill Court 
Langhorne, PA 19047 
(215) 968-5966 Telex 291-765 


CP/M, MP/M, CP/MB6, and MP/M86 are trademarks of Digital Research, TurboDOS, MmmOST 
MUSE, NSTAR, MS-DOS and PCDOS are tragemarks of Software 2000, TeleVideo Systems, 
0.S.M., Molecular, Microsoft and IBM, respectively. 


Quic-n-e@asi products inc. 
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We thought about calling it MacSimplex... 
after all it makes your IBM®PC behave like a 
Macintosh™ and much more... 


and with over two years in the making, the Simplex 
Database Management System has features like 
32-megabyte virtual memory and the most powerful 
networked/relational database in the microcomputer 
industry. Simplex was designed around how you 
think and the Macintosh way, so that you can use 

. your favorite mouse to handle those mundane tasks 
like menu selection and data manipulation. And, if 
you don’t have a mouse, you can use our keyboard 
mouse simulator, MouSim™. 
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Pop-up and pull-down menus, dialog and alert boxes 
are not just added features, they are the heart of the 
Simplex way. In addition, Simplex gives you both a 
software and a hardware floating point capability, 
each with 19-digit accuracy. It permits login, 
password, privilege, and can be used on a local area 
network. Simplex has full communications and a 
remote or local printer spooler. Above all, Simplex is 
modular and grows with you! Simplex also has a 
full-featured, English-like language which is simple 
to use. 


You can’t buy Simplex™, but it is now available as an integral part of 
it’s my Business™ and will be used by it’s my Word™, it’s my Graphics™, . . . 


Businessmen! it’s my Business will revolutionize the 
way that you handle your business. It saves time, 
money, and standardizes your system for all who use 
it. it’s my Business comes with applications like 
accounting, interoffice or intraoffice mail, editing, 
invoicing, inventory managment, mail list, calendar, 
scheduler, forms and more. You can modify each of 
these to create applications specifically designed for 
you... maybe we should have called it “it’s your 
Business”’. 


Professionals! it’s my Business has over 200 pages of 
examples and demonstrations to show you how to 
solve your everyday professional problems. And if 
these examples aren’t enough, we give you a 
complimentary one-year subscription to Questalk™, 
our hands-on Simplex applications magazine. 


System integrators and consultants, beware! If you 
are not using it’s my Business with Simplex to solve 
your problems, don’t be surprised when more novice 
programmers solve that complex math, industrial 
engineering, or business problem faster. We think 
that you can cut your concept-to-development time 
by an order of magnitude! 


it’s my Business (includes it’s my Editor) - $695.00 
it’s my Business Demo Disk - $20.00 
it’s my Editor - $100.00. 


Quest Research software is available through your local computer store or through mail 
order from Quest Software Corporation at (205) 539-8086. 303 Williams Avenue, 
Huntsville, AL 35801. 


Value added resellers and dealers please contact Quest Research, Incorporated at 
(800) 558-8088. 303 Williams Avenue, Huntsville, AL, 35801. 


Quest Research Inc. 


IBM is a registered trademark of International Business Machines. Macintosh is a trademark of Apple Corporation. it’s my Business, it's my Word, it's my Graphics, 
it's my Editor, it's my Home, it's my Voice, it's my Ear, it's my Statistics, Simplex, MouSim, Questalk, and the Quest logo are trademarks of Quest Research, Incorporated. 
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Concurrent DOS 
3.0 from DRI; 
Master Media: 
and “freeware” 


by Hank Kee 


e have all by 
now heard of 
CP/M and 
PC-DOS. To 
compete 
more effec- 
tively with 
PC-DOS, 
Digital Research released Concurrent 
CP/M, which permits concurrent oper- 
ation of up to four tasks. This was short- 
ly followed by windows to view these 
concurrent tasks. Microsoft also has 
adopted windows for MS-DOS. 

The concept of Concurrent CP/M 
from Digital Research was very nice ex- 
cept for one major factor: most if not all 
of the significant software of late has 
been written for some version of MS- 
DOS. More specifically, it has been 
written for PC-DOS operation. 

Lotus 1-2-3, for example, is cur- 
rently the top-selling personal comput- 
ing software package. This is available 
only for systems running under MS- 
DOS or the equivalent. Lotus now has a 
variety of MS-DOS implementations 
for various top-selling PC systems. It 
would be nice to have Lotus available as 
a concurrent task with, perhaps, other 
CP/M products. 

Digital Research has now released 
Concurrent DOS 3.0, which permits 
CP/M programs to access PC-DOS file 
formats and PC-DOS programs to ac- 
cess CP/M files. Up to four CP/M and 
PC-DOS tasks may run concurrently 
with another. The native operating 
mode is still CP/M; PC-DOS 1.10 runs 
under an emulator. Concurrent DOS 
runs very smoothly; it’s like having the 
best of both worlds. I did not experience 
any processing difficulty when inter- 
mixing PC-DOS 1.10 programs with 
CP/M-86 programs. 

However, there are operational dif- 
ferences. A DIR listing of the PC-DOS 
media appears across the screen just as 
it would under CP/M. There are no in- 
dications of date and time stamp, nor of 
file size. Although user numbers can be 
used, these are much more effective 
with the hierarchical structure of PC- 
DOS 2.1. Well, DRI hasn’t yet stopped 
being creative—during the last quarter 
of this year, they will release Concur- 
rent DOS 4.0. This release is slated to 
incorporate PC-DOS 2.1 as its native 
operating system, and all the previously 
mentioned desirable attributes of PC- 
DOS 2.1 will be included. 

Concurrent DOS, even in its cur- 
rent form (3.0) in which hierarchical 
catalog structure is not available, is a 
very attractive offering. But when ver- 
sion 4.0 is released, this will surely be 


known as the operating system of the 
dynamic duo. The only drawback is that 
it is memory hungry. Contrary to popu- 
lar opinion as offered by Big Blue, mem- 
ory is not necessarily ““cheap”—at least 
not for hobbyists. And even if we accept 
the premise that it is cheap, we are still 
limited by the maximum of 640K. 

Concurrent DOS 3.0 will sell for 
$150—a very reasonable price, consid- 
ering the cost of $40 for PC-DOS. The 
price for Concurrent DOS 4.0 has not 
been made known yet. 


Master Media postscript 

Asa followup to last month’s refer- 
ence to Master Media, MDG and Asso- 
ciates have recently released yet another 
enhancement to this system. The origi- 
nal Media Master version 2.01 runs on 
Digital Equipment’s Rainbow PC. Me- 
dia Master provided the user with the 
ability to read as well as write informa- 
tion for transport to well over 20 differ- 
ent formats. The only condition for the 
transport of files from the Rainbow’s 96 
tpi diskette drive onto, let’s say, an IBM 
48 tpi diskette drive, was that the new 
floppy must first be formatted on the 
IBM PC system. MDG and Associates 
have since released an enhancement to 
the original system that allows the user 
to format a disk for another system on 
the Rainbow itself. 

I found that it was possible to con- 
vert from one alien format to another 
without creating an intermediate Rain- 
bow-formatted file. In addition, a few 
more formats have been added. For 
more information, contact: MDG and 
Associates, 4573 Heatherglen Ct., 
Moorpark, CA., 93021; 805-529-5073. 


What-ware? 

Since the early fifties, the computer 
term “‘hardware”’ has referred to the 
metal and plastic of the equipment and 
its associated peripherals. As the need 
developed for support systems to assist 
the user to communicate or process 
with the computing equipment, the 
term “software” was coined to mean 
both the “‘soft’’(i.e., paper) portions of 
the system—specifically the documen- 
tation and the program listings, or the 
intangible programs themselves resi- 
dent on magnetic tape or in memory. 

Then, in the mid-sixties, microcode 
was incorporated into the hardware. At 
first, it resided on floppy disks, to be 
read as needed; today, however, this 
form of code resides on a ROM chip. It 
has been dubbed ‘“‘firmware”’ and is 
copyrightable. In a series of recent deci- 
sions, the courts have upheld the legal- 
ity of such a form of copyrighted propri- 
etary coding. 

Now a strange new term has sur- 
faced within the industry. The word 
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CHALLENGE 
TO MULTI-USERS 


Before you buy, check out the new 
CalStar III system. Pound for pound, 
dollar for dollar, we offer the fastest 
6 Mhz unit available today. 


CalStar Ill 


True 6 MHZ - no wait states 

20 MB hard disk formatted 

4 serial ports (expandable to ten) 

1 parallel centronics port 

8” floppy - double-sided, double density 
CP/M and OASIS operating systems 
192 K memory (expandable to 448 K) 
expandable to 8 users 

on-board diagnostics 

Printers and terminals available 
third-party maintenance 

Financing - dealer and end-user 


California Computer Systems 

250 Carribean Drive @ Sunnyvale, CA 94089 
(408) 734-5811 

Distributorships available 

CP/M - Registered Trademark-Digital Research, Inc 

Oasis - Registered Trademark - Phase | Systems, Inc 
CALSTAR - Registered Trademark - CCS 


Specifications subyect to change without noice 
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Continued from page 21 

“freeware” has spawned from the com- 
munity of IBM personal computer pub- 
lic domain software. The term 
‘freeware,’ liberally defined, means 
software made available to the public, 
while at the same time the author re- 
serves and retains the right of selective 
distribution. Some authors have further 
limited the distribution to certain class- 
es of users. At the present time there has 
not been a court case to test the legality 
of this procedure. Nor will you at 
present find the word “‘freeware”’ in 
your dictionary. 

Public domain programs in the var- 
ious CP/M libraries have traditionally 
been donated with no strings attached. 
They are often accompanied by source 
code with a reasonable degree of docu- 
mentation. The caveat is that the soft- 
ware is available without support. That 
in itself seems to be fair. 

In the IBM public domain sector, 
however, authors are openly soliciting 
“nominal donations” ranging from $5 to 
$75. Some of these authors will support 
their programs; others won’t. The docu- 
mentation has in most cases been su- 
perb. Most authors do not make source 
code available. You are invited to freely 
copy the object code versions of their 
programs for friends and relatives, but 
they do reserve the right to determine 
who may receive distribution. If source 
code is provided, some authors have pro- 
hibited modifications without written 
approval. Essentially these freeware pro- 
grams come with strings attached. They 
are in public domain as freeware as a 
means of introducing or marketing a 
product without the expense of using 
normal commercial channels. 

It appears that most CP/M hackers 
are pure hobbyists at heart, whereas 
there is an active element within the 
IBM personal computing community 
that is a little more commercially orient- 
ed or perhaps have a greater enthusiasm 
for commercial enterprise. 


Freeware 

A significant contribution in 
freeware has been PC-File III, written 
by Jim Button. This is a very easy-to-use 
data query system that references a sin- 
gle file at a time. I don’t believe in read- 
ing computer reference manuals unless 
it is absolutely necessary—after all, per- 
sonal computing is supposed to be user- 
friendly. In the case of PC-File III, I 
didn’t need to pore through reams of 
documentation to get started. PC-File 
III has been very well supported by Jim 
Button. Although source code is not 
available, PC-File III has been under 
constant update, with new functions as 


well as maintenance fixes being released 
very frequently. 

As if he had nothing else to do, Jim 
Button has also made a significant con- 
tribution in a program called PC-Dial 
(originally called 1 Ringy Dingy, or 
1RD). For those who want more infor- 
mation, including accessing of the soft- 
ware, please contact: Jim Button, P. O. 
Box 5786, Bellevue, WA 98006. 

Another notable contribution to 
the concept of freeware has been PC- 
Write. It is a menu-oriented word pro- 
cessing-like system. For an old hacker 
like me, learning a new convention after 
having used WordStar with all its con- 
trol functions was not all that difficult. 


VALUE 


For more information on PC-Write, 
contact: Quicksoft, 219 First North 224, 
Seattle, WA 98109; (206) 282-0452 
Finally, for those of you who might 
be interested in an electronic spread- 
sheet, there is FreeCalc. This is similar 
to VisiCalc, with the ability to make 
only global changes in configuration. 
It’s not a bad system, but it does not 
compare to the current list of heavy hit- 
ters like Lotus 1-2-3. For more informa- 
tion, contact: Stilwell Software Prod- 
ucts, 16403 N. 43rd Drive, Glendale, AZ 
85306. 


Hank Kee, 42-24 Colden St., Flushing, 
NY 11355 


“We bought and evaluated over $1500.00 worth of 
‘C’ compilers...C /80 is the one we use.”’ 
Dr. Bruce E. Wampler, Aspen Software 


author of ‘‘Grammatik? 


3 ™ 
Full featured C Compiler for CP/M® with 
1/0 redirection, command expansion, 
execution trace and profile, initializers, 
Macro-80 compatibility, ROMable code. 


Call or write for 16 page booklet 
detailing our programming languages LISP/80, 
RATFOR, Assemblers, and 25 other CP/M products. 


(213) 986-4885 
Dealer inquiries invited 
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Ria ee eee ae 
hile you are 
reading this, 
the USENIX 
Association 
is having a 
technical fo- 
rum in Salt 
Lake City, 
June 12-15. I'll have some details on this 
in a later column. Meanwhile, we an- 
swer some readers’ questions about the 
size and shape of UNIX, then look at a 
book, some booklets, and a phone direc- 
tory for UNIX users. 


So many versions of UNIX... 

Barry Shinberg of Dover, New Jer- 
sey wrote in to express his concern 
about the different versions of UNIX 
available, in particular about the porta- 
bility of software from version to ver- 
sion. There are many, many versions of 
UNIX in use today. A complete family 
tree is beyond the scope of this column, 
but Figure 1 shows a quick version. 

As you can see, there are many 
variants and UNIX-clone systems: The 
variants contain code derived from Bell 
UNIX; the clones are independent re- 
writes of the system. There are also sev- 
eral systems which try to capture the 
flavor of UNIX, such as QNIX, OS-9, 
and MS-DOS 2/PC-DOS 2. 

The Research people originated 
UNIX, and still are truest to the spirit of 
UNIX. Development adds many fea- 
tures, and sometimes seems to be trying 
to turn UNIX into a cross between 
CP/M and MVS. Berkeley turns loose 
dozens of graduate students to hack at 
the system, introducing many changes, 
some beneficial and some foolish, before 
releasing it to the public. 

But it is still true that the three fam- 
ilies of Bell-derived systems (Develop- 
ment, Research and Berkeley) have 


enough in common that a user can move 
from one to another and still be able to 
do useful work (albeit with a few sur- 
prises from time to time). All offer the 
same shell (Bourne shell; some include 
csh as well), the same set of commands 
(Is, mv, cp, rm, passwd, and a couple of 
hundred others) with minor variations. 
Not shown in the diagram is the consid- 
erable cross-pollination between ver- 
sions over time: good ideas prosper, bad 
ideas are dropped—usually. Occasion- 
ally good ideas from Research fail to 
make it into Development’s production 
systems; this is the triumph of market- 
ing over utility (witness grep -y, a useful 
option missing from Systems III and V). 
And the programmer has somewhat 
more work to do in moving from one 
family of systems to another. 

But the good news is that well-writ- 
ten software can be moved quite easily 
from one version of UNIX to another. If 
the software is written in C and has been 
tested with lint, then there is a good 
chance that it will move from one 
UNIX to another. Exceptions include 
programs that depend upon interpro- 
cess communication mechanisms (there 
are several) or upon the specifics of the 
terminal driver (communications inter- 
face) that differ from one system to an- 
other. If the software is not written in 
the C language, then a compiler may 
have to be moved, then the applications. 
C is always available on UNIX, al- 
though some micro ports charge extra 
for the C compiler, and indeed for the 
normal system commands—c~ veat 
emptor! 


How many UNINes? 

This is a frequent question. Sally 
Statton of Sunnyvale, CA writes: “‘I 
read one estimate in Computer Decisions 
quoting an AT&T vice president who 
said that approximately 700,000 com- 
puters of 70 different types are running 
UNIX. My question to you is: what are 


Development Research 


Ist ed.,'71 
5th ed., '75 
6th ed.,'76 
PWB.1.0 -~----=---~— 


ie 


7th ed., '78 


UNIX 3 
(= System Ill) 


UNIX 5 


(=System V) 8th'ed., '822 
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4,.2BSD 
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=H=32/V mean 


3BSD 
4BSD 
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XENIX 

(from 7th ed.) 
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Coherent 
Regulus, 
Tunis, 
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Figure 1. UNIX family tree—an abridged version. 


WHY DEC AND INTEL 
CHOSE THE MARK WILLIAMS 
C-COMPILER. 


DEC and INTEL wanted the best C technology avail- 

able, with excellent code density, supporting the full C 
language and their specific operating environments— 

all at a competitive price. 


They found it all at Mark Williams. 


WHY YOU SHOULD 
CHOOSE THE MARK WILLIAMS 
C-COMPILER. 


Our C-compiler supports the dominant 16-bit micro- 
computers—68000, PDP-11, Z8000, 8086 —with a proven 
reliable, high-technology product. We are shipping 
versions of C for a large number of environments includ- 
ing CP/M and PC DOS. Both cross and native compilers 
are available. 


Call us for the distributor nearest you. OEM’s should 
contact us directly about their specific requirements. 


Mark Williams Company, 
1430 West Wrightwood, Chicago, Illinois 60614, 
312/472-6659. 


im Mark 
Williams 
UU, Company 
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those 70 types of computers now run- 
ning UNIX? Also, what companies are 
now supporting UNIX as an operating 
system on what CPUs? I have searched 
for some sort of centralized work in this 
area, and have not found any.” 

I’m not familiar with the article 
cited, but my personal opinion is that 
the estimate of 70 different types may be 
low, and that the number is actually 
closer to a hundred. The /usr/group 
UNIX Catalog mentioned in the April 
1984 column contains listings of a large 
number of vendors of UNIX systems. 
They do not provide a separate listing of 
“systems,” and it’s difficult to derive an 
exact answer for the number of different 
ones, since some systems are sold under 
more than one vendor’s label. I think 
the final answer may be that nobody 
knows exactly how many UNIX sys- 
tems there are. The number of 700,000 
should be fairly reliable, say plus or mi- 
nus 100,000 due to reporting delays, 
since AT&T is the licensor (directly or 
indirectly) for all UNIX licenses. That 
figure would not include, however, the 
close-to-UNIX systems such as Coher- 
ent, IDRIS, and others. With these in- 
cluded, the total could well come to al- 
most a million. If there is sufficient 
demand from readers, we could proba- 
bly compile an up-to-date listing of sys- 
tem vendors similar to the software list- 
ing that ran in the April issue. 


This hook is not about UNIX 

Operating Systems: The XINU Ap- 
proach by Douglas E. Comer (Prentice- 
Hall, 1984) is not about UNIX. Howev- 
er, it will be of special interest to people 
interested in UNIX from a technical 
point of view, but unable to access the 
UNIX source code. As the title sug- 
gests, this is a university-level operating 
systems text, and you must know some 
programming in order to understand it. 
The book is not for the UNIX word- 
processing or spreadsheet user. But for 
the person who knows UNIX and C, or 
at least a high-level language such as 
PL/I or maybe Fortran, the book offers 
much illumination on how operating 
systems work. And it is a real treasure 
trove for UNIX fans, as it includes the 
complete source for XINU, a “demon- 
stration” operating system modelled af- 
ter UNIX. XINU is not UNIX. But the 
similarities are significant. Not surpris- 
ing, considering that Comer worked on 
Bell Labs UNIX for years. 

XINU runs “standalone” (with 
your program) downloaded into a micro 
connected to a UNIX timesharing sys- 
tem, rather than as a timesharing sys- 
tem itself. But XINU is a complete op- 
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erating system. The book includes 
complete information on how an oper- 
ating system such as XINU—or 
UNIX—is put together. The system is 
built up using an LSI-11 microcomput- 
er with hard disks and a network inter- 
face. The important topics of runtime 
environment, list and queue manipula- 
tion, process and memory management, 
scheduling and interrupts, device han- 
dling and networking are all covered. 
There is also a description of the XINU 
file system and details on configuring a 
XINU system (as well as why you might 
want to). No attempt is made to cover 
all possible ways of doing these things. 
Rather, in Comer’s words: “Instead, it 


PPR RET 
Bell UNIX systems 
still have enough 
in common 

that a user can do 


useful work. 
ea a 


shows the implementation details of one 
set of primitives, usually the most popu- 
lar set. ... Our goal is to remove all the 
mystery about how primitives can be 
implemented on conventional hard- 
ware. Once the essential magic of a par- 
ticular set of primitives is understood, 
the implementation of the alternative 
versions should be easy to master.” 

If you want to play with XINU, the 
source code is available on tape from the 
publisher. The ordering information is 
not given in the book, despite repeated 
mention of its availability. If you wish to 
order the tape, contact James F. Fegen, 
Jr. at College Editorial, Prentice-Hall, 
Inc., Englewood Cliffs, NJ 07632, phone 
201-592-3122. 

Overall rating: very good. 


Reference cards revisited 

Ted the mailman recently brought 
me a handful of reference cards from 
Specialized Systems Consultants. The 
UNIX Command Summary and C Li- 
brary Reference are customised for Sys- 
tem III UNIX. Irene Pasternack of SSC 
writes: ‘We are in the process of writing 
a System V/4.2BSD Command Sum- 
mary. This booklet will be available in 
July 1984.” 

The C Library Reference booklet is 
a summary of the system calls and 
STDIO routines used for programming 


in C on UNIX. For a long time I 
thought this would be a useful thing to 
have, since I could never remember 
which routines returned EOF and 
which returned NULL, and in what 
cases. Now that I have a reference card, 
however, I have memorized the com- 
mon return values (actually there’s a 
simple pattern to it), and I tend to refer 
to the actual manual more than the ref- 
erence card. Usually when I can’t re- 
member something it’s sufficiently ob- 
scure that I really need the manual. 
Certainly if the manual isn’t where you 
are, and you don’t want to carry the full 
manual set, this would be a very good 
buy for the UNIX programmer. 

I don’t use vi. It’s an only-partly- 
successful attempt to build a screen edi- 
tor without the overhead of a full-screen 
editor. But in its design stages, the need 
for simplicity was overlooked. Hence 
SCC’s vi reference card is eight panels 
long, while their description of all the 
subcommands for the standard ed is 
only one panel long. But if you use vi, 
you probably need a reference card, so 
this one ought to be useful. The only nit 
I can pick here is that the symbol for the 
caret ‘“~” and the symbol for 
CONTROL /letter are quite similar and 
might be confused when you’re in a hur- 
ry. But that’s as mucha reflection on the 
design of vi as on the typesetting here. 

The Command Summary says that 
it “includes commands accessible to the 
normal user; maintenance, graphics and 
superuser-only commands are not in- 
cluded.” This card is quite well done, 
and the rule given has been followed for 
the most part. But there is a small 
amount of material that could profit- 
ably be excised. These little oversights 
make it appear that the person who ex- 
tracted the material from the System III 
manual set did so rather more mechani- 
cally than with understanding. The kas 
and kun commands, for example, are in- 
cluded here, even though they only exist 
on VAX or PDP-11 systems, and are 
only of use if you intend to reprogram 
the KMC-11 programmable communi- 
cations controller. Hardly the thing for 
a naive user to undertake! And the rmail 
command is listed, although it is intend- 
ed for use only by the uucp program—it 
is not for human use. 

Allin all, however, a credible job. If 
you want reference cards for use where 
you don’t have a manual set handy, get 
in touch with SSC at Box 7, Northgate 
Station, Seattle WA 98125-0007; phone 
206-FOR-UNIX. 


Finding UNIX people on the net 

Ina previous column I talked about 
some of the services on the net. Often, 
though, you are faced with a more mun- 
dane matter: how to find a uucp address 
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EP-PLOT © — This total graphics system converts your | ry of people who can be contacted via 
matrix printer into an intelligent digital plotter. the uucp network of UNIX sites. This 
material is excerpted from a release sent 
out by the distributor, Intelligent Deci- 
sions, Inc. (IDI for short). 
The first issue of the wucp Network 
Directory was published in early May. 
The price is $10.95 if you are either list- 
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a ie 
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Mylstar Symbolic Debugger V1.1 


The plain and simple difference is that Mylstar’s 
Symbolic Debugging Program speaks to your IBM 
PC in alanguage you both can understand, plain 
and simple. 

Employing the same command structure, it 
allows you to use symbol names, mathematical 
expressions, batch files, on-line help, multi- 
command macros and other time-saving entries. 


TO ORDER... 
Call (312) 562-7400 or mail coupon today. 


*Designed for IBM PC-DOS 1.1, 2.0, 2.1 with 128K RAM minimum 
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Editor’s Note: Gregor Owen appears as a 
guest columnist to fill in for Randy 
Reitz, who was in process of moving 
across country when our July issue was 
being made up. Randy will be back next 
month, 


nmany Z80 systems, it would 
be nice to use the NMI (Non- 
Maskable Interrupt) for a 
pushbutton breakpoint when 
debugging programs. This 
would allow us to interrupt a 
program running under test 
at any convenient point, 
automatically entering DDT so that we 
can inspect registers and flags to get 
some idea of what the program is doing. 
When tracing and register inspection 
are completed for the moment, we 
should then be able to use the DDT “G” 
instruction to resume program execu- 
tion. I had heard of this being done, but 
only recently figured out for myself how 
to do it while debugging a program at 
Satellite Transmission Systems in 
Happauge, N.Y. 

Listing 1 contains the code for the 
NMI handler. It was assembled with 
Ithaca Intersystems’ ASMBLE/Z, an 
“*8080-type’’ Z80 assembler. This han- 
dler should be left as a hex file; use DDT 
to load the program under test firstro; 
only after this has been done should the 
NMI handler be loaded. This sequence 
is necessary because the NMI handler 
has to use location 66h (the NMI vec- 
tor), which also happens to be the 
CP/M default File Control Block area, 
used by DDT to load programs. Thus, if 
you try to load the handler first, DDT 
will overwrite part of it. 

You should also make sure that the 
program under test does not use this 
area—it should do file I/O without us- 
ing any of the CP/M default areas. 
Also, keep a sharp eye on the target pro- 
gram’s stack area; some programs set 
the stack pointer at 100h, and if nesting 
goes deep enough, the stack may collide 
with part of the handler code. 

Programs that use normal inter- 
rupts will almost certainly have prob- 
lems, but this is true of any attempt to 
debug using DDT. When you enter 
DDT, there is no way to tell whether in- 
terrupts were enabled or disabled; for 
this reason, DDT always disables inter- 
rupts when invoked. I don’t know what 
it does upon exit, but it’s sure to be 
wrong sometimes. The only remedy 
would be to create a version of DDT in 
which all EI and DI instructions were 
removed, but then an interrupt-driven 
program would be able to interrupt 
DDT itself, which would create new 


problems. In any event, the code in List- 
ing | should work with interrupt-driven 
programs, provided that you can 
straighten out DDT. 

As in most breakpoint arrange- 
ments, the target program must be able 
to provide some additional stack space. 
The NMI handler requires up to 6 bytes 
of stack; DDT uses no stack space ex- 
cept for the breakpoint, which is includ- 
ed in the 6 bytes for the handler. 

This scheme does have some minor 
annoyances, described in the comments 
to the code, which may result in the 
pushbutton being ignored if the NMI 
occurs at the wrong time or place. How- 
ever, it’s OK to press the pushbutton re- 
peatedly until you get a break, because 
extra NMIs should be ignored once in- 
side DDT. Indeed, one enhancement 
might be the addition of an oscillator 
(500 Hz to 1 KHz) to produce repetitive 
NMIs for as long as the button is held 
down. 

Even with the problems and re- 
strictions described above, the NMI 
scheme is very handy for certain kinds 
of debugging. For instance, it often hap- 
pens that a target program runs correct- 
ly for a while, and then starts misbehav- 
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ing. It is difficult to convince DDT to 
start breakpointing at that time, but not 
before, because you probably have no 
means of telling where to put the break- 
point. With the NMI scheme, you can 
wait until misbehavior starts, push the 
button to get into DDT, and then set a 
breakpoint to catch the erring program 
at its deviltry! 

The hardware is simple, and con- 
sists merely of a debounced pushbutton, 
as shown in Figure 1. Unused inputs 
should be tied high through a pullup re- 
sistor (1K for a 74xx chip, 5K for a 
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With up to 1.6 megabytes of disk storage capacity, and 
MULTIDSK™ which gives you the ability to emulate the disk 
formats of over 32 different computers and access to thousands 
of CP/M 2.2 programs, the AMPRO Series 100 bookshelf 
computer is quite possibly the best and least expensive* way to 
turn your ASCII terminal into a powerful easy to use desk top 
computer. 

Best of all the AMPRO Series 100 comes equipped with 
FRIENDLY™ and ZCPR3, so you don't ever have to learn to use 
CP/M. All of the CP/M resources, and the manual, are at your 
fingertips with single keystroke commands. 

And finally with T/Maker III™ you get the only fully integrated 
software package made for CP/M computers, that includes 
Word Processing, Electronic Spreadsheet, Bar charting, Data 
Base Management, list processing and on-line help. 

Call us and get IMMEDIATE PERFORMANCE out of 
your dumb terminal, available today from AMPRO at 
(415) 962-0230. 


*In O.E.M. quantities, the Series 100 is under $900, 


CP/M. CP/M2 2 are trademarks of digital research, T / Makeris a trademark of T/ Maker Co.. 
Friendly and Multidsk are trademarks of AMPRO Computers inc 
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12” Green 127 Prowriter 1550SP 180 cps 685 and 
ae Prowriter 1550SPC 180 cps color 777 ‘ 
12” Amber 138 * es cyanan plone? 518 IBM Compatible CPU 
Taxan New A10 18 cps Daisy Wheel 510 
RGB III 446 Starwriter F10 40 cps Daisy Wheel 915 
RGB 420 534 Printmaster F10 55 cps Daisy Wheel 1265 
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PGS HX12 473 Your Prowriter IBM Compatible 
MAX 12 196 Okidata 
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tified Checks, Bank Wire Transfers, Master Card 


California Residents add 6.5% State.Sales 
Tax 

Shipping extra for outside USA, FPO and 
APO 

Please include an address reachable by 
UPS, no P.O. boxes, and your phone number 
where you can be reached during the day. 


(213) 344-4455 


Knowledge Systems Inc. 
19707 Ventura Blvd. 
Woodland Hills, CA 91364 


Visa, AMEX (add .3% for AMEX) and Persona 
Checks (allow 15 banking days for all persona 
checks). Please include Valid Driver’s License 
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74LSxx chip). If you have two unused 
sections of a NAND chip (7400, 
74LS00), you may not need to add any 
hardware at all. 

As a demonstration of the kind of 
sneaky measures one can take to deal 
with special problems, I have provided 
conditional code to check the stack lo- 
cation of the program under test, de- 
pending on the setting of the STKCMP 
equate. We want at all costs to avoid 
breakpoints of any kind within DDT or 
the BDOS itself. These programs are 
not re-entrant, so we want to skip NMIs 
that occur in the wrong place; that is, we 
must do an immediate return without 
going to DDT. One way to do this is to 
check the break address (the content of 
the program counter that NMI stuffs on 
the stack) and make sure that this ad- 
dress is below the address contained in 
locations 6,7 (the standard entry point 
for BDOS or, in this case, DDT). When 
STKCMP is FALSE, the code com- 
pares the break address with the entry 
point address. When STKCMP is 
TRUE, the code checks the location of 
the stack pointer of the program under 
test. This solved an unusual problem en- 
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temaster, a true stand-alone single board computer, may also function 
as the host processor in a multi-user TurboDOS System. The Syste- 
master features simultaneous control of 8” and 5.25" floppy disk drives 
and onboard RS232 SIO drivers which require no paddle boards. A 
RAM Drive disk emulator option is available when a TELETEK 256K 
memory board is added. The system’s unsurpassed quality allows 
TELETEK to offer a 36-month warranty. 


Evaluate the Systemaster for 30 days. If you're not completely satis- 
fied, Teletek will completely refund your money. Call our Sales 

Department for additional information on the Systemaster, and 
be sure to ask about our special package pricing offer. 
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countered when the program under test 
actually modified the BIOS so that a 
particular BIOS call ended up calling 
code resident within the TPA—a thor- 
oughly bad piece of design! Normal 
CP/M programs should run whether 
STKCMP is TRUE or FALSE, but set- 
ting it FALSE is less code-consuming 
and should be the normal mode of 
operation.—Gregor Owen 


A handy portable 

One of the neatest machines we 
have seen lately is the CP/M 2.2 Com- 
panion ($1095), from Companion Com- 
puters, PO Drawer CC, Apex, NC 27502; 
(919) 362-6655. This is a 4-MHz Z80 
machine with 64K of user RAM, 192K 
of RAM disk, and one quad-density 
5.25” disk drive, all packaged in a 7” x 
3.5” x 14” case. Weight is only 8 lbs, and 
power consumption is 40 W at 120 
VAC. There is a convenient carrying 
handle on top of the case. 

Four I/O ports are provided: two 
serial RS-232C ports, one for a terminal +5V 
and the other for a modem or hardwired 
connection to a host computer; both of 
these run at up to 19,200 baud. There 
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Four Users Ina Three Board System? fifi ssoo os eer MS 

y' at only $599.25 per user 
(complete) when purchased as a set. Combine two SBC Il’s with one 
Systemaster and the result is a powerful four user system. The new 
TurboDOS 1.3 will support any combination of SBC II's and SBC I's 
(TELETEK’s 128K single user slave board) up to a total of 16 users. 
The 2K FIFO buffer provides each user with fast, efficient data 
transfers without reducing available TPA. Onboard RS232 SIO 
drivers make packaging neat, clean and inexpensive with no 
costly and cumbersome paddle boards. 


Figure 1. Debouncer, using 7474 chip 


Call our Sales Department for details regarding 
our money-back guaranteed, 30-day evalua- 
tion program. All TELETEK products carry a 
36-month warranty. 
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are also a Centronics parallel printer 
port and a bus port for connection of ex- 
ternal disk drives and other peripherals. 
This little gem is meant to be car- 
ried around and used wherever there is a 
terminal or another computer. It nor- 


nal 11044 th lee die lal but 
can read from and write to IBM (154K), 
Kaypro and Osborne disks formatted 
on their host machines. Software pro- 
vided with the machine includes not 
only the standard CP/M utilities, but 
Basic, a print spooler, redirection of 
print output to the parallel or serial 
ports, and a communications package 
for transferring data between the Com- 
panion and a host computer. This pro- 
gram is simple-minded, but 
transmits/receives 128-byte blocks with 
a form of error detection. 

Software provided in ROM (con- 
figured as the B: disk drive) includes 
SWEEP (a general disk file manage- 
ment utility), a backup facility, and a 
terminal mode that can log all transac- 
tions in a disk file. A configuration pro- 
gram lets you set your port characteris- 
tics and control/escape sequences to 
suit your terminal. 

We consider the CP/M companion 
a very good buy, and very easy to 
use.—Chris Terry 


LISTING 1 
0000 FALSE EQU 0) 
FFFF TRUE EQU NOT FALSE 
0000 STKCMP EQU FALSE 
0000 iF STKCMP 
00¢ ful CET A LITTLE STORAGE space 
STACK oS 2 ;TO PUT THE STACK 
SSPD STACK ; THIS |S THE NM! VECTOR (66H) 
; SAVE THE STACK IN MEMORY SO WE CAN LOOK AT IT 
FFFF ELSE 
ORG 66H 
ENOIF 
0066 E3 XTHL ;hL GETS BREAK ADDRES, STACK GETS HL 
0067 FS PUSH PSW ;SAVE A, FLAGS 
0068 3A 0007 LDA 7 :GET MSB OF CP/M LOCATION 
0068 3D DCR A ;F1X UPFOR COMPARE 
0000 iF STKCMP 
PUSH H ;SAVE HL 
LHLO = STACK ;GET STACK 
CMP H ;COMPARE CP/M WITH STACK 
(CPM/256)-1 MINUS STACK/256 
PoP H ;GET H BACK 
FFFF ELSE 
006C BC CMP H ;COMPARE CP/M WITH BREAK 
(CPM/256)-1 MINUS BREAK/256 
ENDIF 
006D 30 04 JRNC OK :CPM > BRK OR STK 
OO6F FA NOTOK PoP PSW ;NOT OK, RETURN WITHOUT BREAK 
0070 E3 BIP: XTHL ;STAK GETS BAK, HL RESTORED 
0071 ED 45 RETN :;RETN WILL RESTORE STATE OF INTERRUPT ENABLE 
WHERE WE WERE NMI 'D 
0073 28 OK ocx H ;DDT CHECKS FOR RST7 (OFFH) AT BREAK-1 
0074 7E MOV A.M ; 1F BREAK-1=RST7, THEN DDT DECREMENTS 
0075 23 INX H ; THE BRK ADDRESS BECAUSE IT THINKS IT 
0076 FE FF CPI OFFH ; 1S A USER BREAKPOINT. THERE'S NOTHING NMI 
0078 28 FS JRZ NOTOK ;CAN DO ABOUT THIS, SO WE SKIP IT 
OO7A Fi PoP PSW 
0078 —3 XTHL ; STACK GETS BREAK, HL GETS ORIGINAL CONTINUATION 
; JAZ 38H WE CAN'T DO THIS 1T SEEMS AS IF 
; THE Z80 GETS CONFUSED IF IT GETS A SECOND NM! WITHOUT THE 
FIRST ONE BEING '‘RESTORED'’ WITH A RETN. 
; THE FOLLOWING CODE WORKS 
007C —s PUSH H ;ORIGINAL CONTENTS OF H ON STACK 
0070 21 0038 LX! H,38H ;DDT'S ADDRESS IN H 
0080 18 EE JR BIP 
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The TELETEK HD/CTC features a 
hard disk and cartridge tape controller, 

both on one S-100 board. This intelligent, two-function 
controller will support any two ST506 compatible Winchester 
disk drives and the full range of QIC-02/QIC-24 compatible 


If a hard disk controller is required, the TELETEK HDC is ideal. 
The HDC will operate in any S-100 environment and can even 
be upgraded to a fully functioning HD/CTC should cartridge tape 


Invest in the TELETEK HD/CTC (in first column quantities) and 
receive the Systemaster for only $399. Call our Sales Department for 


DUAL GPIB-488 INTERFACE 
BOARD 


A Stand-Alone, Independently Controlled 
Dua! Channel IEEE-488 1/0 Processor. In- 
terface Activity Modes for Controller-in- 
Charge, Controller Assigned or Terminal 
Bus Slave, and all Interface Functions are 
handled transparent to Host System CPU 
through an on-board CPU and DMA con- 
troller. User Friendly operation. 


A&T, P/N 52748-800-102 


RGB COLOR GRAPHICS BOARD 


Programmable resolution up to 512 x 512 
pixels with 4 local video planes and on-board 
graphics processor. Color mapper allows 16 
colors from a palette of 4096. Light pen 
input. Plus more ... 


A&T, P/N 52748-300-101 


12-BIT A-D-A CONVERTER 
BOARD 


8 Channel A-D: 12 microsec. Conversion, 
S5O0KHz Sample Rate, Programmable 
Gains, Offset and Diff./Single Modes. 

8 Channel! D-A: 2 microsec. Settling, 
Bipolar V or Unipolar | Output. Program- 
mable Reference levels, Dual-Ported Chan- 
nel Refresh RAM. 16/8-Bit Data 
Transfers via |/O or Memory Mapped 


A&T, P/N 52748-900-101 


BAR CODE PROCESSOR BOARD 


The BerTender is ae stand-alone I/O Pro- 
cessor that reads and prints most common 
Bar Codes, Includes bi-directional reading, 
wand interface, clock/calendar with battery. 
Extensive documentation and softwere. 
A&T,52748-500-101 Without Wand 
A&T,527498-500-201 With Wand 
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PERIPHERAL SUPPORT 
BOARD 

Two Serial SYNC/ASYNC Ports with 
RS-232, TTL or Current Loop Outputs, 
three 8-Bit Parallel Ports, three Timers, 
Real Time Clock/Calendar and Response 
Programmable Interrupt Controller. Small 
Proto Area with +5 and +12v. 


A&T, P/N 52748-150-101 


MULTI-PURPOSE 
PROTOTYPING KIT 

Industrial Quality with Plated-Thru holes for 
Wire-Wrap or Solder projects, Complete 
with +5, +12v Regulators, Bus Bar, Filter 
Capacitors, and Manual. 


P/N 52748-4250 
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Dear Sir, 

I have read Ron Lusen’s product 
review of the VectorScan 512 graphics 
controller, appearing in this issue. It 
seems that Mr. Lusen has tested and 
evaluated the unit thoroughly and has 
brought the relevant issues to the sur- 
face in his article. It has been approxi- 
mately one year, however, since he first 
received the VectorScan, and a number 
of enhancements have been made since 
then. A notice of the last revision date 
has been included in the front of the 
manual, and several enhancements have 
been made to the VectorScan firmware. 

The firmware enhancements in- 
clude binary and continuation com- 
mand modes, increased drawing speed 
for certain primitives, additional screen 
clear modes, and a new printer driver. 
The binary command mode is a second 
mode for invoking VectorScan 
primitives; it uses a more efficient bina- 
ry command structure. (Note that this 
mode has been added as well as the stan- 
dard ASCII text mode. Also, the binary 
command structure is such that the 
characters still remain in the printing 
ASCII set, thus avoiding control code 
trapping.) The continuation mode al- 
lows such things as “poly-vectors” and 
quick loading of the color pallete. The 
full screen clear time has been reduced 
to under one second, and the vector 
drawing speed has been increased by 
40%. The clear screen primitives now 
allow clearing (or setting) of rectangu- 
lar portions of the screen as well as indi- 
vidual bit planes. The new printer driv- 
er, for hardcopy screen dumps, is for 
Radio Shack’s CGP-220 color ink jet 
printer. 

Using the VectorScan’s new binary 
command mode with poly-vectors and 
the 40% increase in vector drawing 
speed, the back panel layout can now be 
driven in less than four seconds (com- 
pared to the eight seconds reported in 
the article). . 

Also, please be aware that the 8” 
disk of VectorScan demonstration files 
is not included with the unit. A 
VectorScan demonstration disk is avail- 
able in various formats to run in either a 
CP/M 2.2 or Apple DOS environment 
for a handling and media charge. 

Lance B. Jump 

Vice President 

Applied Data Systems, Inc. 
9811 Mallard Drive, #213 
Laurel, MD 20708 


Dear Sir, 

Regarding the article on TURBO 
Pascal by David Carroll (February, 
1984): I recently bought Borland’s 


TURBO Pascal, having used JRT Pas- 
cal for over a year. My observations 
largely coincide with those of Mr. Car- 
roll. My first use of TURBO Pascal was 
to convert a stock quotation plotting 
program originally written in JRT Pas- 
cal, which used JRT’s JGRAF routine. 
During the conversion process, I noted 
the following differences between JRT 
and TURBO Pascal: 

1. File assignment: JRT does as- 
signment to filenames in the rewrite and 
reset statements and allows specifica- 
tion of buffer size for the I/O. TURBO 
requires an extra assignment statement. 
I found that TURBO’s file I/O was ap- 
proximately as fast as JRT’s even with- 
out the ability for the programmer to 
specify a buffer size. 

2. List output: IRT uses calls toa 
system function to turn on/off output to 
the LST: device, whereas TURBO re- 
quires the Ist standard file identifier to 
output to the LST: device. Thus it is eas- 
ier to output simultaneously to the 
printer and console in JRT Pascal than 
in TURBO Pascal. 

3. Hex constants: JRT uses the for- 
mat nH, whereas TURBO uses the for- 
mat $n for hexadecimal constants. Al- 
though I find the JRT notation more 
intuitive and more consistent with 
CBasic, various assemblers, etc., it is 
really a matter of style rather than 
substance. 

4. External procedures/functions: 
JRT has a linker and the programmer 
can declare a procedure/function as ex- 
ternal. TURBO, on the other hand, has 
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no linker or external routines, but does 
have a good “include” facility with the 
ability to chain other routines, which is 
(in effect) an overlay facility. I did find, 
in my conversion exercise, that a pro- 
gram which required linking and over- 
laying in JRT Pascal could easily fit in 
my 64K memory using TURBO Pascal, 
with plenty of room to spare. 

5. Pointer variables: JRT allows a 
pointer variable to point to any type of 
variable, so that pointers to variables of 
a different type may be assigned to each 
other. TURBO, however, will give a 
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type mismatch error in this case, since it 
requires that the type of variables point- 
ed to be the same. Although it is occa- 
sionally awkward, TURBO’s treatment 
is not a serious difficulty. 

6. String handling: This situation is 
much like the treatment of pointer vari- 
ables. JRT allows strings of different de- 
clared maximum lengths to be assigned 
to each other and to be passed to and 
from routines. TURBO again gives a 
type mismatch error in this case and re- 
quires that the declared maximum 
length of the strings be the same. Also, 
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JRT allows a maximum string length of 
64K characters, whereas TURBO’s 
maximum string length is 255 charac- 
ters, which is a minor restriction. 

7. Formatting of real output vari- 
ables: JRT prints a real variable with 
zero fractional part as an integer in its 
default format, whereas TURBO prints 
all reals in floating-point format. I 
found the JRT default formats to be 
good enough, so that TURBO causes 
some extra care when handling output 
formatting. However, both JRT and 
TURBO provide sufficient formatting 
capability to handle this problem. 

8. Tabs: Since the programmer cre- 
ates source code for the JRT compiler 
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using an external editor, horizontal tabs 
pose no problem for most editors. How- 
ever, since the editor is an integral part 
of the TURBO system, tabs are not ex- 
panded and appear as highlighted when 
using the editor. This does not affect the 
compilation itself, but only the appear- 
ance of the source code when editing. I 
found TURBO’s automatic indentation 
a bit strange at first, but rapidly grew 
used to it—and now I even appreciate it. 
9. BIOS calls: TURBO Pascal per- 
forms its terminal and printer I/O 
through calls to CP/M’s BIOS rather 
than the more conventional BDOS. AlI- 
though the interface for BIOS calls is 
supposedly standard across CP/M im- 
plementations, my SD Systems BIOS 
implements the call to the LIST BIOS 
function as outputting the value in reg- 
ister E rather than register C as is stan- 
dard. This caused TURBO Pascal write 
statements directed to the printer to 
output garbage. I overcame this easily 
by changing the LstPrt procedure in 
TURBO Pascal to a call to the BDOS. 
This change was well documented in the 
TURBO Pascal manual and worked ex- 
actly as specified in the manual. 
Overall, I found TURBO Pascal 
excellent. The memory resident compi- 
lation is very fast, even when generating 
a .COM file to disk. Execution speed is 
excellent also, since the compiler gener- 
ates native machine code. These two 
features alone would make the TURBO 
Pascal superior to the JRT version, even 
if it were not for a final item: I have not 
yet found a bug in TURBO Pascal, 
whereas I have found a number in JRT 
Pascal. These compiler bugs caused me 
to spend considerable time and effort in 
debugging and programming. The lack 
of bugs in TURBO Pascal is, in my 
opinion, the single most important ad- 
vantage of TURBO Pascal over JRT 
Pascal. I can only hope that other ven- 
dors will generate software as useable, 
well-documented, and bug-free as 
Borland has. 
Donald C. Brabston 
15573 Briarwood Dr. 
Sherman Oaks, CA 91403 


Dear Sir, 

We're looking for a manufacturer 
of an optical recording device for storing 
archive digital information. We want to 
add data to the optical disk from time to 
time and to be able to read it back at any 
time. We realize we can’t reuse any 
space on the disk; when it’s full we start 
anew one. If any one has such a unit in- 
terfaced to either an S-100 or IBM- 
PC/XT system, please contact me. 

Ron Tipton 

104 East Main St., Box 227 
Greenwood, MO 64034 
(816) 537-7929 


= PRESENTING. 
The first congpil@mfor dBASE IT 


COMPILER 


WordTech ems is proud to announce the firs 
dBASE II®. And we are introducing it with a specia 


INDEPENDENGE-—t 


Now you can write compiled, efficient programs that will execute 
independently of dBASE II, and without RunTime®. 


NO LICENSE FEES 


You only buy dB Compiler™ once. You may compile as many 
applications as you wish, FOREVER, with no additional fees. 


SPEED 


Application programs are compiled into low level code and only 
include program functions that are absolutely necessary. 


SECURITY 
Compilation is far better than encryption for protecting your 
programming insights and procedures. 

PORTABILITY 


Using dB Compiler’s cross-linkers you can use one development 
system to generate code for various target environments. 


Suggested retail price: $750; additional target modules: $350 
Special Offer: Compiler and an additional target module: $750 
Offer expires 7/15/84. Corp/ multi-user licenses available. 


GIB COMPILER” 


WORDTECH SYSTEMS __ P.O. Box 1747, Orinda, CA 94563 (415) 254-0900 
CIRCLE 36 ON READER SERVICE CARD Re a pee 
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Pe Sia cs Sa ea 
his month I shall be 
talking about file 
manipulation utili- 
ties. These fall into 
several classes: dis- 
plays, verification, 
and review. Display 
utilities are, in gen- 
eral, substitutes for the CP/M TYPE 
command which does no paging and is 
inconvenient for screen use. Verifica- 
tion utilities include quick integrity 
checks such as computing a checksum, 
and also compare utilities that show de- 
tails of the differences between two files. 
Review utilities access the disk directo- 
ry and present one name at a time for 
user actions such as display, copying, 
erasure, etc. 


Display utilities 

DISPLAY (SIG/M Vol. 18) is a 
version of ED (the standard CP/M edi- 
tor) with only the display commands 
left in. It is a little slow at first, because 
all of the TPA except the first 2K (occu- 
pied by DISPLAY itself) is used as a 
buffer for the file to be examined. It dis- 
plays a number of lines (default =22) on 
the screen; this number can be patched 
in the .COM file, or you can change an 
equate in the source and reassemble. 
Each time you hit the Return key, the 
next page is displayed, together with a 
blank line and the asterisk prompt for a 
new command. You can move through 
the file a line at a time (L, -L), a page at a 
time (Ret, -P), or n lines (pages) at a 
time (nL, -nL, nP, -nP). When you have 
finished, the E (exit or end) command 
gets you back to CP/M. Because of the 
slow initial loading, TYPE may be more 
convenient for a cursory look at a small 
file, but for detailed examination DIS- 
PLAY is ideal. 

A similar bidirectional paging pro- 
gram is BISHOW, by Rick Conn (of 
ZCPR/SYSLIB fame) in SIG/M Vol. 
145. BISHOW is available for both 
CP/M-80 and CP/M-86. 


Verification utilities 

For a simple check of file integrity 
after a disk copy operation, CRCK 10/6 
(CPMUG Vol. 63) provides a full 16-bit 
cyclic redundancy check of a file, or of 
all the data on a disk. If the CRC value 
on the destination disk agrees with that 
on the source disk, you have a successful 
copy; if no copy was done, then you 
have identical versions of the file on 
each disk. 

For more detailed examination of 
differences between files) COMPARE 
(CPMUG Vol. 40) compares two binary 
files and lists the differences. On the 


same volume, CV compares two ASCII 
files and displays them line for line in 
two windows of a memory-mapped 
screen display. Although written for the 
16 x 64 ProTech VDM-1 board, it might 
be adapted for other, display boards. 

An even better comparison pro- 
gram is DF, written in C by Richard 
Greenlaw, who supplies it at a nominal 
fee (it used to be $15). This checks lines 
in each file and shows only the differ- 
ences, resynchronizing when it again 
finds identical lines. It can be used with 
any kind of display. 

A similar program, DIF2, is in con- 
tained in SIG/M Vol. 68; however, I 
have not used it and do not know just 
what features it has. It is in .OBJ form 
for transfer from an RCPM station, and 
there is an associated DIF2.RNO file; I 
have no idea what this contains. 


Review utilities 

Probably the best known utility of 
this kind is WASH, available on most 
RCPM stations. The latest version I 
have found is WASH16, on SIG/M 
Vol. 44, though since this volume was 
released a couple of years ago there may 
be a later version. This puts the directo- 
ry into a circular file that is displayed on 
the screen, one filename per line. The 
cursor indicates the file to be worked on. 
WASH lets you display the file, copy it 
to another drive, rename it, or erase it. 
Other functions can also be performed. 
Hitting return just takes you round and 
round the circular file without any ac- 
tion, so that you can come back to a file 
and perform a second action on it. Era- 
sure is indicated against the filename, 
but is not performed until you exit from 
WASH, so if you change your mind, 
you can recover a file marked for era- 
sure with no problem. 

A similar utility with even more 
features—that lets you run other utili- 
ties from within it—is Frank Gaude’s 
DISK7, in SIG/M Vol. 127. This is a 
powerful and convenient tool, especially 
since it can be run from within Frank’s 
communications package COMM7 (on 
the same volume. 

Yet another screen-oriented file 
manipulation utility is Rick Conn’s 
VFILER, which integrates with 
ZCPR2 or can be used alone. Vfiler is 
on SIG/M Vol. 145. I have not used 
this, but anything from Rick is likely to 
be both powerful and convenient. 

The reason I have not fallen on 
these excellent utilities with glad cries of 
joy is that a year or two back I got my 
paws on POWER, from Computing! 
San Francisco, updated to v. 3.03. This 
replaces so many CP/M functions 
(DDT, STAT, PIP, DIR, ERA, REN, 
CRCK, FINDBAD, etc.) that I have no 
reason to use these others . 


A_: RESOLUTION 


REVOLUTION 


SIOO GRAPHICS -8 COLOR: 1024 by 1024 Resolution: 1! BOARD 


The Illuminated Technologies 
single board graphics controller is 
providing a wide variety of users 
worldwide with unprecedented 
resolution, speed, and ease of 
use. 


The heart of the board is the 7220 
graphics controller, a dedicated 16 
bit microprocessor that im- 
plements Breshenhams algorithm 
directly in pipelined hardware, 
allowing vector and arc drawing 
nore of 1.3 million pixels per se- 
cond. 


The price/performance revolution 
in high performance raster 
graphics systems is driving 
similar value improvements in 
monitor technology. The high 
resolution and programmable 
sync of the GB3MP insures users 
against obsolesence as_ higher 
resolution color monitors become 
affordable. We will help you find 
and interface the monitor that 
best suits your needs. 


C language driver source for draw- 
ing and text application develop- 
ment are furnished with the 
GB3MP, along with an onscreen 
icon driven interactive drawing 
program, and a monitor configura- 
tion program. 


ILLUMINATED TECHNOLOGIES 


¢ 3 million pixel display memory 
with 1024 by 1024, 1200 by 872, or 
movable window on image plane 
i.e. 640 by 480. 

¢ Optional 8748 local 
microprocessor provides local in- 
telligence. 

¢ Hardware zoom, pan, and win- 
dowing 

¢ Up to 44 Mhz video rate 

¢ Programmable sync, timing, 
resolution, and interface for any 
monochrome or RGB monitor 

© Colors - black, white, red, green, 
blue, yellow turquoise, violet 

¢ Multiple boards may be ganged 
together for more bits/pixel with 
personality board 

¢ Lightpen input 

e Warranty - 1 year, parts and 
labor 

¢ 30 day free return policy 


Created with 4D CAD (tm) 
courtesy of CAD Innovations. 


Poon ts Co 


NOG 


~ $1195 8 color /3 plane 
$895 monochrome /1 plane 


INC. 


405 943-8086 


P.O. Box 83348, Okla. City, OK 73148 
CIRCLE 14 ON READER SERVICE CARD 


DEALERS 


CAD Innovations 
Seattle, Washington 
(206) 325-2300 


Compunique 
Tampa, Florida 
813-972-3028 


Microset/F. Kaufman 
Toronto, Ontario 
416-284-8602 


Moms Computing 
Sausalito, California 
(415) 331-2043 


An overview of 
current graphics 
output 
technologies 
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Computer 
Graphics 
Technologies 


efore we begin our 
discussion of com- 
puter graphics, it is 
important to talk 
briefly about the 
characteristics of hu- 
man sight. Human 
sight is best described 
as a collection of subsystems that interact 
with each other. By interaction I mean, 
for example, that the color we see when 
we look at a chart or a picture depends 
not only on the wavelength of the light, 
but also its luminance (brightness), the 
area of color filled, the color and bright- 
ness of the surrounding area, and what 
you happened to look at just before you 
looked at the image. Other factors must 
also be considered, some of which depend 
on the individual. The study of the rela- 
tionships between physical stimulus and 
the perceived stimulation is called psy- 
chophysics. I am not suggesting that you 
should take a course in psychophysics be- 
fore you rush to your computer to create 
a pie chart. A few examples, however, 
may serve to show how complex the see- 
ing process is, and may provide some 
thoughts on preparation before we rush 
into designing ad hoc graphics. 


Preconceptions 


When we look at something, 


whether it be a page of text or a view of a 
landscape, an incredible quantity of 
data is transmitted to our brain in a split 
second. Yet what we see and what the 
brain understands do not always match 
up. Consider, for a moment, that from 
earliest infancy we have been learning to 
see three-dimensional shapes from two- 
dimensional images as well as from the 
objects themselves. We have built up for 
ourselves a set of rules for matching the 
objects to their images. We have also, 
quite unconsciously, developed the hab- 
it of supplying data that are missing 
from the image or ignoring data that are 
there in order to make the image corre- 
spond more closely with our experience 
of the objects depicted. When the rules 
that govern the construction of the im- 
age depart from those we habitually use, 
we find ourselves confused. A fine ex- 
ample of this is to be found in a picture 
by Maurits Escher (Figure 2). 


Foreground/background 

Look at Figure 11. Which circle 
has the greater light intensity (lumi- 
nance)? Perhaps you guessed it—both 
have identical luminance. The reason 
that the left-hand circle looks brighter 
than the other is that the left-hand back- 
ground is darker than that on the right. 
When any retinal cell is excited by light 
of a certain brightness falling on it, this 
cell to some degree inhibits excitation of 
adjacent cells. The background on the 


left is below this threshold; the back- 
ground on the right is above the thresh- 
old and therefore inhibits retinal excita- 
tion due to the circle. 


Color sensitivity 

The sensitivity of the eye is, not sur- 
prisingly, well matched to the spectral 
emission of the sun, peaking in the mid- 
range of the wavelength span 400-700 
nanometers. The color receptors of the 
eye are the cones in the retina, and there 
are three different types of cone. Differ- 
ent wavelengths of light produce differ- 
ent excitation levels in the three types of 
cone, one of which is sensitive mainly to 
red light, another to green, and the third 
to blue. The excitation levels of the 
cones, both in absolute quantities and 
relative to each other, produce the vast 
array of color sensations that we experi- 
ence. However, the eye is not equally 
sensitive to all colors. The color bands 
in Figure 3 were generated in such a 
manner that they all have precisely the 
same intensity, yet the eye perceives dif- 
ferent intensities (least in the blue, most 
in the red). 

These are only a few of the physical 
and perceptual distortions that can 
change our understanding of what we 
actually see. Whole schools of art—no- 
tably those known as trompe I’oeil and 
op-art—have made deliberate use of 
these characteristics of human sight to 
achieve their desired goals. The message 


if a picture is 


worth a thousand | 


worts, be sure 
that the worts 
make sense, ant 
the image says 
what you mean. 
IR saa eee 


is clear: if a picture is worth a thousand 
words, be sure that the words make 
sense and that your image says what you 
mean! : 


CRT displays 

The device currently used for all 
TV and computer-generated graphics is 
the cathode ray tube (CRT), which 
paints the image on a phosphorescent 
screen by means of a finely focused elec- 
tron beam that produces a dot of light 
wherever it strikes the screen. Ina 
monochrome CRT, the material gives 
off one color only (blue-white, green, or 
amber). In a color CRT, three phos- 
phors are used, the particles being 
placed in triads on the screen; one phos- 
phor gives off red light, another green, 
and the third red. Three electron guns 
are used, one for each color; a mask, 
with tiny holes grouped in threes, en- 


sures that electrons from each gun 
strike only phosphor dots that emit the 
corresponding color. Getting the elec- 
tron beam to strike only the intended 
phosphor dot and not an adjacent one is 
a complex manufacturing task. If there 
were no limit to the number of dots on 
the screen, there would be no limit to 
the resolution of the picture displayed— 
but unfortunately phosphor granule 
size and mask manufacturing difficul- 
ties do place a limitation on the number 
of dots available. The resolution of a TV 
tube is about 512 (horizontal) by 480 
(vertical); this is classed as low resolu- 
tion. Units classed as high resolution 
can have 512 x 512 dots, and one recent 
unit (of which only a prototype so far 
exists) has 1700 x 1280 dots. 


Vector and raster displays 

CRT display devices all fall into 
one of two categories, according to the 
manner in which they construct the im- 
age: vector displays or raster displays. A 
vector is merely a line drawn continu- 
ously between a starting point and an 
end point. The term vector is used be- 
cause the movement involves both hori- 
zontal and vertical movement simulta- 
neously; the total travel is the algebraic 
sum of the horizontal and vertical com- 
ponents. Thus, to define such a line, we 
must have a grid of points between 
which movement can take place. A cir- 
cle can be drawn by a succession of very 
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Figure 2. “Waterfalls,” by Maurits Escher, is an example of 
trompe loeil art. 


Aliasing 


Figure 4. 4 diagonal line drawn on a raster display exhibits 
a staircase effect called “aliasing.” 


Frame Buffer Output 


Figure 6. Block diagram of RBG color video outputs. 


Figure 3. A// these color bands have the same intensity, but 
the apparent brightness of each is different. 


Figure 5, Aliasing can be made less apparent by turning on 
adjacent pixels at a lower intensity. 


Run Length Encoding 
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Non Rundengih encoded mage 


Figure 7. Data compression by specification of the number 
of continuous pixels of the same color. 
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short lines; the smoothness of the circle 
then depends upon how close together 
the grid points are. Plotters are vector- 
generating devices, and so are some 
types of CRT displays. 

Raster displays operate on a differ- 
ent principle: the electron beam contin- 
uously traces a slow horizontal path 
across the screen, with a rapid flyback 
to a point just below the start of the line 
just drawn. This process is repeated un- 
til the beam reaches the bottom right of 
the screen, when there is a rapid flyback 
to the top left corner, where the process 
begins all over again. During the slow 
horizontal lines, the beam may be 
turned on and off to produce dots that 
form part of the image; during the hori- 
zontal and vertical retrace times, the 
beam is blanked so that it cannot write 
on the screen. 

It should now be evident that 
though a horizontal line may be contin- 
uous on a raster display, a vertical line is 
likely to be broken up into discrete dots 
whose separation depends on the num- 
ber of lines drawn by the raster. A diag- 
onal line will exhibit a staircase forma- 
tion. This effect is called aliasing, and is 
shown in Figure 4. The effect becomes 
even more pronounced when an attempt 
is made to draw curved lines. However, 
this effect can be offset to some degree if 
the picture elements (pixels) adjacent to 
the line are turned on at a lower intensi- 
ty. This procedure, known as anti- 


Hard copy is 
probably the 

least ativanced 
area of Com- 
puter graphics. 
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aliasing, is shown in Figure 5. 

The vector system and the raster 
system are each well suited to a particu- 
lar kind of environment. The vector sys- 
tem is excellent for drawing diagrams or 
modeling. The raster system is much 
better at displaying fully rendered, or 
continuous-tone images, such as pic- 
tures. If one tried to draw a photograph 
by specifying straight lines of different 
colors, the picture would probably de- 
generate into dots anyway. 


Memory requirements 

Since the phosphor of a CRT (ex- 
cept for storage types) has a short per- 
sistence, the entire image must be re- 
freshed at least 30 times per second 
from data held in memory located either 
in the display device or in the host com- 
puter. How much memory do we need? 
Since vector devices require a starting 
point and an end point for each line on 


the screen, the storage required at a giv- 
en moment may vary from two 2-byte 
integers for a single line to many thou- 
sands of 2-byte integers for a complex 
figure. A raster device, on the other 
hand, requires sufficient memory to de- 
fine the state of every possible pixel on 
the screen. For the high-resolution dis- 
play of 1280 x 1024, we would need 1.3 
million bits of information to light up 
every point on the screen in one color. 
For three colors, we would need 3.9 mil- 
lion bits; this would give us seven com- 
binations of the primary colors, but if 
we want intermediate shades, we shall 
have to have several bits of color infor- 
mation at each pixel position; 8 bits for 
each color would give 256 shades of that 
color, and a total of 16 million possible 
colors. Even though there are methods 
for economizing on memory require- 
ments, a raster-based color display is 
obviously a glutton for memory! 


Frame buffer logic 

Figure 6 shows how the bits in the 
memory are converted into varying 
voltages that drive the color tube. The 
data for one frame are held ina memory 
buffer called the frame buffer. A frame 
is one pass over the screen, so that in a 
non-interlaced display with approxi- 
mately 240 lines in the raster, the com- 
plete image is built up from a single 
frame. In an interlaced display, with 
about 480 lines, two frames are re- 
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Continued from page 45 

quired; the first draws the odd raster 
lines (1, 3, 5...etc.) and the second 
draws the even raster lines (2, 4, 
6...etc.). Interlacing reduces the flick- 
er that would otherwise occur because 
of the long vertical retrace time. 

For each pixel, the appropriate bits 
are read from the frame buffer; these are 
converted by digital/analog converters 
into the voltages that cause the beam to 
make the pixel bright or not so bright. 

The amount of information that a 
signal can deliver to a device in a com- 
puter system in a given time is called the 
data transfer rate. In an analog broad- 
cast system this is called the bandwidth. 
In order to draw a moving picture, we 
have to fill up the frame buffer with new 
information from the computer 30 
times per second, just as a TV set does. 
To do this, we have to deliver 120 mega- 
bytes per second to the device—160 
times more than a TV set can deliver. 
This would be equivalent to 160 broad- 
cast channels all used to serve one dis- 
play. We see, therefore, that from a 
technological point of view, the trans- 
mission of the data presents far more of 
a problem than actually displaying it 
does. With current technologies, it is 
not possible to update this display in 
real time. The fastest data transfer rates 
available use data streaming channels at 
rates approaching 6 megabytes/sec; the 
normal access rate for terminals using 
alphanumeric data is 1200 bits/sec, or 
120 bytes/sec; at this rate, the high-res- 
olution display of 1280 x 1024 pixels 
would take almost five hours to fill. 
Clearly, we need some other way of fill- 
ing the frame buffer. 


Compression techniques 

There are two ways of reducing the 
amount of data that we need to transmit 
to a display device. In most moving pic- 
tures, some objects stay in the same po- 
sition for a number of frames, and there- 
fore we do not need to retransmit the 
data defining them. If we can restrict 
the data sent to information about 
changes in the picture, we can substan- 
tially reduce the transmission time 
needed. 

In most pictures, a significant part 
of the image will be taken up by colors 
of the same intensity, including unfilled 
or black areas; thus, for each raster line 
we can define the number of contiguous 
pixels having the same color, instead of 
defining every pixel separately. This 
technique is known as run length 
encoding. 

Figure 7 shows how the data 
stream required for transmission can be 
reduced by run length encoding. In the 
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example, the black border is specified as 
300 pixels long, then the bars as red and 
green (200 pixels each), and the other 
border as 600 pixels. This method re- 
duces the data stream and the required 
storage by a factor of several hundred. 


TV encoding 

Three methods of TV encoding are 
used in the world today. The PAL sys- 
tem, used in western Europe, gives the 
best picture, yielding about 20% better 
horizontal resolution and 20% more 
lines than the American system. 

The SECAM system, developed in 
France, closely follows the PAL system 
for image clarity. 

Finally comes the NTSC system 
used in the USA. Although this was de- 
veloped first, it ranks last for resolution 
and color stability—-NTSC is often cor- 
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rupted to stand for “Never Twice the 
Same Color”! The amount of data, and 
thus the resolution, of a TV display 
CRT is limited by the 6-MHz band- 
width specified by the NTSC standard. 


CRT developments 

What kind of increase in resolution 
can we expect in TV development? 

The development of HDTV (High 
Definition TV) is progressing, though 
slowly. I have already mentioned a dis- 
play device that has a resolution of 1280 
x 1024—the Raster Technologies Mod- 
el 1/80. One of the main problems in 
producing it is in the manufacture of 
the shadow mask—remembering that 
there are three holes for each display 
point, we realize that the mask must 
have almost four million holes in it. The 
flowers shown in Figure 8 give some 
idea of the quality of this type of display 
unit. 


The principal problem being faced 
by development facilities is that of com- 
patibility. If some newer technology is 
used for HDTV, then the system will 
probably be incompatible with present 
TV receivers. If the system developed is 
compatible with existing TV receivers, 
then the new units will be more expen- 
sive because they require costly decod- 
ing electronics. 

Several HDTV systems are in the 
prototype stage, both in the USA and in 
Japan, but we can expect only a very 
slow entry into the consumer market 
with these systems. RCA spent six years 
trying to become profitable with color 
TV, and many companies will wait to 
see whether acceptance of the system 
will provide economic returns before 
they enter the fray. 

The question of standards must 
also be considered when deciding 
whether to develop new systems. There 
have been battles in many areas between 
competing technologies, notably over 
the TV encoding scheme and Beta vs. 
VHS. Now a new battle over floppy 
disks for use in personal computers is 
starting: 3”, 3.25”, and 3.5" diskette 
drives are all available, and there is not 
yet much evidence to indicate which (if 
any) will become dominant as a de facto 
standard. 

Advances are much more likely in 
the use of digital TV. The analog signal 
will be digitally encoded by the receiver, 
and the digital image may then be stored 
in memory and manipulated just as the 
frame buffer is. Features such as still 
frame, zoom, and color correction 
based upon lookup table manipulation 
all become possible with these 
developments. 

With the increasing use of video re- 
corders in the consumer market and the 
recent explosion in personal computer 
sales, the market is, I think, awaiting the 
introduction of low-cost video editing 
equipment, which will provide the ef- 
fects commonly seen on commercial 
TV. Already, consumer cameras have 
limited video effects built in. 

Most future TVs will have the abil- 
ity to interface directly to personal 
computers. Currently, PCs must either 
use a separate RGB monitor, or else en- 
code their images onto an RF carrier in 
order to display computer-based im- 
ages on a standard color TV set. This 
encoding, together with the narrow 
bandwidth of the RF stages, loses much 
of the quality actually available in the 
PC. However, a TV set with RGB input 
would allow this encoding stage to be 
bypassed, so that a single unit could 
serve both for normal TV broadcast re- 
ception and to display higher-resolu- 
tion images from computer-based im- 
ages transmitted in digital form. Sears 
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Figure 9. Block diagram of the GKS interfaces. 


recently announced that they will mar- 
ket such a unit. 

The CRT on which current display 
devices are based suffers, however, from 
numerous physical disadvantages— 
size, weight, high voltages and power 
consumption, expensive components, 
and fragility. Other technologies may 
bring more convenient and cost-effi- 


GKS Specification 
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cient developments in the future. 


New display technologies 

IBM, last year, announced the de- 
velopment of a high-resolution display 
terminal called the LICD, or Large In- 
formation Content Display. This device 
was based on liquid crystal technology 
and had a display surface one meter 
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Figure 10. The seven layers of the ISO model. 


square; the resolution was 8000 x 
8000—a total display capacity of 64 mil- 
lion pixels. IBM set up an IBU (Inde- 
pendent Business Unit) to market the 
display, but recently cancelled the 
project. Although IBM gives no official 
reason for the cancellation, the LICD 
was generally considered to be too ad- 
vanced for its time. 
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Work still in progress at IBM in- 
cludes a completely new type of display: 
the Electrochrominance Display De- 
vice (ECDD). The technology is based 
on that used in semiconductor chip 
fabrication. 

The heart of the semiconductor 
chip is a silicon wafer about 0.25” 
square. Fabrication of these is done on 
an array plate, a circular plate about 3” 
in diameter containing 300 such wafers. 
Each 0.25” wafer can contain many 
thousands of transistors, which are the 
base unit of the logic circuitry in all 
semiconductor devices. When fabrica- 
tion of the transistors is complete, the 
array plate is cut into individual wafers, 
which are then bonded into a plastic 
shell that gives the characteristic look of 
a silicon chip. 

The principle of the electrochromi- 
nance display is to use the transistor 
nodes as plating sites for a compound of 
about 20 different chemicals called 
viologen. This is a translucent purple 
solution that is plated onto the receptor 
cells in direct proportion to the amount 
of current passed through the cell. 
Thus, continuous-tone images may be 
built up by plating eac!: cell for a differ- 
ent time period. 

Each cell can be plated separately, 
‘and the deposit of viciozen remains af- 
ter the plating current has been re- 
moved. The deposit may be removed by 
passing current through the cell in the 
reverse direction. It takes only a few 
milliseconds to complete the plating 
process for the whole display, and the 
persistence of the image eliminates the 
need for the costly memory of a frame 
buffer for image refreshing. 

This technology yields 96,000 
pixels on a wafer 1” square—an incredi- 
bly high resolution. Optical systems are 
used to magnify the image up to any size 
desired. An obvious drawback, at the 
moment, is that only one color (a pur- 
plish-gray) is available. 

This technology is, of course, in its 
infancy, and there are many hurdles to 
be overcome before a device using this 
technology could become commercially 
available. 


Film 

Although a display device is useful 
for an interactive environment, most 
people still want some form of perma- 
nent record. Hard copy is probably the 
least advanced of all areas in computer 
graphics; it is produced in a number of 
forms that in general fall into one of two 
groups: film output and printed output. 
I do not class TV tape and motion pic- 
ture film as hard copy, since these can- 


48 Microsystems July 1984 


not be viewed by a passive device such 
as a Slide viewer. 

Color photography has its roots in 
James Maxwell’s famous experiment of 
1861. He used an additive technique, by 
which three separate slides were ex- 
posed, each filtered by one of the prima- 
ry colors. Three projectors, equipped 
with the same filters (one each), were 
used to superimpose the three colored 
images ona screen for viewing. Additive 
systems are today used in display de- 
vices and in any situation where multi- 
ple-color light sources are combined on 
a screen. Although additive film sys- 
tems have been neglected for the past 


Figure 11. Effect of background intensi- 
ty on apparent brightness. 


50-60 years, the new Polachrome film 
by Polaroid uses the RGB additive 
system. 

Subtractive systems represent the 
majority of color processes in use today 
for both film and print media. The sub- 
tractive primaries are dyes that absorb 
the red, green, and blue portions of the 
composite wavelengths, thereby sub- 
tracting the corresponding color from 
pure white light. The three color layers 
in subtractive films each act as filters to 
record the resultant color of the scene. 

35mm film recorders vary in price 
from $1500 for a Polaroid Palette sys- 
tem to over $350,000 for a Celco 
CFR4000; they are used to make 35mm 
images that can be used separately as 
slides or combined to create movies. 
The Celco CFR4000, for example, was 
used by Disney in the making of TRON. 
Very-high-resolution recorders, such as 
the Dicomed D48, can achieve 16,000 
pixels horizontally. The resolution of a 
35mm slide is about 3,600 x 2,400 
pixels, so for 70mm film or color plates 
the recorder must be capable of even 
higher resolution. 

There are two ways of obtaining a 
film image from a computer display. 
One way is to supply the RGB signals to 
a color monitor inside the film recorder; 
the display is then photographed 


through the built-in 35mm camera. In 
this case, the resolution cannot exceed 
that of the monitor, and a direct copy of 
the image will be seen on the slide. In 
fact, a standard 35mm camera can be 
used to photograph a normal display in 
a dark room, and will be equally effec- 
tive (though perhaps less convenient). I 
would suggest that you use 400 ASA 
film, and an exposure of 1/8 second at 
f5.6. 

The other technique, which can 
achieve much higher resolution, is to 
separate the three color images using a 
digital interface. The red, green, and 
blue images are passed in turn to a high- 
resolution monochrome monitor. A 
35mm camera then records the image 
using multiple exposures on the same 
frame and a color wheel carrying red, 
green, and blue filters. As each color is 
laid down, it interacts with the color un- 
derneath it to produce the desired im- 
age. Thus the image itself is manipulat- 
ed digitally, in three color segments, just 
as the video signal was manipulated in 
the digital interface. 

35mm film is the standard used in 
commercial image processing for com- 
puter graphics. The resolution of 3600 x 
2400 makes it a suitable medium for 
computer-generated images as well as 
for film and printing. 

There is a whole range of other out- 
put devices, though none of them has 
the quality associated with film. These 
other devices include pen plotters with 
eight pens, and the Xerox 6500. The 
6500 is a photoconductor-based device 
that works on a photocopier principle 
and produces 8-color copies at the rate 
of three per minute. 


Plotters 

Pen plotters, while able to draw 
vector outputs, have only eight pens and 
are too slow for most commercial envi- 
ronments. The popular press likes the 
image of a businessman printing charts 
on his plotter; in reality, I suggest that 
the length of time it takes a professional 
person to produce useful output negates 
the benefit of most plotters for business 
graphics. 

As technology increases the resolu- 
tion of display devices and decreases 
their cost and size, the display panel will 
become an ever more important tool in 
our lives. The use of film for print will 
remain the basic output medium, 
though lower costs and higher resolu- 
tion will be available for film-based 
devices. 


Printers 

In the realm of hard copy, commer- 
cial printing still provides the best quali- 
ty for the best price. However, the faith- 
fulness of color reproduction is a vague 


concept when applied to printing. It is 
not unusual for an art director to in- 
struct printers to ‘“‘add some glow,” 
“cool it down,” or “‘give the reds a 
bump.” These terms communicate emo- 
tions; it is the printer’s job to turn these 
emotions into a physical state despite all 
the obstacles placed in his way by the 
nature of the process. 

The basic function of paper is to re- 
flect light. The other functions are to en- 
able the ink to adhere to the surface and 
have the right properties for good 
drying. 

The smoothness of the paper is one 
of the most important properties in de- 
termining correct color reproduction. 
Smoothness is obtained by sizing, which 
decreases the porosity and absorbency 
of the paper; and calendaring, which 
polishes the surface under high 
pressure. 

The print process of lithography 
normally uses the half-tone printing 
method, in which the images are con- 
verted into dots of various size. Since a 
press cannot print nuances of tone or 
color, but only solid areas, all colored il- 
lustrations are converted into dots. In 
general, a four-color process is used. 
When you add the three subtractive pri- 
mary colors together you should get 


black; in practice, you get a brownish 
color, so black is also used, just to help 
the theory along. 

The inks used by printers contain 
oils, pigments, and driers. The various 
pigments all contribute to variations in 
the way light passes through the com- 
pounds, and thus of the perceived final 
color. In some cases, light hitting the 
paper is absorbed, rather than reflected, 
or is diffracted away from the observer 
into the paper. It may also be deflected 
by ink particles. 

And finally, the color of a printed 
image depends greatly on the color of 
the viewing light—just as people turn 
strange colors when seen by the light of 
sodium-vapor street lights. Because of 
all these variables, the output of graph- 
ics onto paper is possibly the least exact 
science of all those encountered in im- 
age processing. 

Ink-jet printers use the subtractive 
color technique, and spray ink at the pa- 
per through the tiny holes of a dot ma- 
trix head. The ink is ejected by piezo- 
electric pumps, one at a time. The inks 
combine on the paper to form seven col- 
ors from the three primary colors: ma- 
genta, cyan and yellow. 

Although ink-jet printing is gener- 
ally of a lower quality than photo-offset, 


and is used only as a management infor- 
mation tool, ink-jet technology is being 
refined. I can see 1984 as a year of in- 
creasing proliferation of ink-jet devices. 


Image creation 

Let us now turn to the actual cre- 
ation of images. The landscape in Fig- 
ure 1 was generated solely by software. 
Each item in it was created separately 
by a mathematical model. The moun- 
tain was created by a technique called 
fractalization. The wooden posts were 
created as smooth blocks, after which a 
surface texture was mapped onto them. 
The road was created as a solid polygon 
and then fractalized, after which the 
surface color was mapped onto it. The 
flowers were created by using mathe- 
matical models of growth, from nothing 
but equations. 

Several important techniques were 
used here. A ray-tracing procedure is 
used to determine a pixel’s color and lu- 
minance. The value of a point on the 
surface of an object depends upon the 
effects of hidden surfaces, reflection 
from other surfaces, their colors, shad- 
ows, and the depth of shadow, refrac- 
tions through transparent images, and 
the texture of light-reflecting surfaces. 
Although the process of ray-tracing 
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produces quite astounding effects of re- 
alism, the algorithms use astronomical 
amounts of computing power to develop 
the pictures—the image shown here (in 
Figure 1) took over 40 hours on a Cray- 
1 supercomputer to generate. Roughly 
the first half of the movie TRON 
was rendered through ray-tracing 
techniques. 

The mathematics are really quite 
simple, involving only simple geometry 
to find the point where a ray, traced 
from the eye of the observer until it 
strikes an object, intersects a light ray 


coincident with the light source(s). At 
this point, the ray is traced again until it 
hits another object. The level of depth to 
which tracing is taken varies. It is gener- 
ally considered that six levels of depth 
provide the most effective realism and 
coloring for objects. 

The time requirements are large be- 
cause of the recursive reentry into a pro- 
gram loop that is required by the tracing 
algorithms. As an example, it could take 
over 6 trillion calculations to make a 
one-minute movie with a scene contain- 
ing only one thousand objects. 

Although this is a fantastic-looking 
picture when one understands the pro- 
cess used to create it, showing it to the 
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average person would probably still 
elicit the comment that the scene does 
not look real. 


Standards 

There are two organizations in the 
world that control the commercial de- 
velopment of graphics standards: the 
ISO (International Standards Organiza- 
tion) and ANSI (American National 
Standards Institute). 

The ANSI committe is composed 
of a number of groups that consist of 
representatives of corporations with a 
vested interest in the creation of a 
framework for product development. 
An ANSI committee designated X3H3, 
chartered in 1979, consists of four task 
groups representing 60 companies and 
organizations, and is actively develop- 
ing a family of graphics standards. The 
only official standards in the U.S. are 
those being developed by task groups 
that are part of the ANSI X3H3 
committee. 

The first standard, the Graphics 
Kernel Standard (GKS), is a functional 
specification of a graphics application 
programming interface standard. It 
provides device-independent input and 
output capabilities and was initially de- 
veloped by DIN, the German standards 
institute. This standard was refined by 
ISO and X3H3. It is important to real- 
ize that this standard will take effect 
only if complete approval from task 
group members is received. Majorities 
are not accepted in the standards com- 
mittees; unanimous agreement must be 
reached. 

Figure 9 shows the framework of 
the GKS system. It provides program- 
mers with a set of defined subroutines 
that may be used for the interactive 
drawing and manipulation of graphics 
objects. This is achieved by using a Car- 
tesian coodinate system, and executing 
a number of subroutine calls that will 
draw lines, shade segments with color 
and, at a higher level, define symbols 
and allow them to be moved around. 

The main point of the GKS stan- 
dard is that it provides a set of clearly 
defined procedures that make graphics 
applications portable between systems 
that adhere to the GKS standard. 

The GKS standard is a functional 
specification. As such, it does not de- 
scribe how it should appear to any spe- 
cific language environment. To custom- 
ize the GKS interface, it must be 
“bound” to a particular language. In the 
case of Fortran, for example, this in- 
volves specifying the names of the sub- 
routine calls that correspond to the vari- 
ous GKS functions, as well as the 
required variables and their types. In 
the USA, this work is done by X3H3; in 
ISO, a separate group has been estab- 


lished to deal with language bindings. In 
addition to Fortan, both groups are now 
working on subroutine-like bindings of 
GKS to Pascal, C, Ada, and PL/I. 
These bindings will be included in Part 
2 of the ANSI standard. 


vom 

Another standard, which is now 
out on a four-month review, is the Vir- 
tual Device Metafile (VDM) standard. 
The goal of this standard is to provide 
storage and/or interchange of graphics 
images. This standard is important, as it 
will allow vastly differing systems to 
communicate with one another 
graphically. 


NAPLPS 

The North American Presentation 
Level Protocol Syntax (NAPLPS) stan- 
dard was developed independently of 
the X3H3 committee. The term Presen- 
tation Level Protocol is derived from a 
model defined by ISO. This model is an 
assembly of interrelated protocols re- 
quired to define an entire communica- 
tions system. The layered system archi- 
tecture allows an ‘‘open system 
connection,” or data exchange, between 
participating systems. SNA is an exam- 
ple of a system that conforms to this 
standard. 

(Editor’s note: For a more detailed 
description of the ISO model, refer to 
Part 1 of William G. Wong’s article “In- 
troduction to Local Area Networks,” 
published in the October 1983 issue of 
Microsystems.) 

Figure 10 shows the seven layers of 
the ISO model. Layer 6, the Presenta- 
tion Layer, is what we are concerned 
with here. PLP, the Presentation Level 
Protocol, provides the means to repre- 
sent and interpret the information in a 
data encoding format that preserves its 
meaning. The application layer is the 
highest layer in the reference model, 
and these protocols define the service 
actually desired by the end user. As an 
example, the informations retrieval ser- 
vice commands of a videotex applica- 
tion form part of the application layer 
protocol. 

To understand the implications of 
NAPLPS a little better, it is important 
here to say a little about videotex, the 
environment in which NAPLPS is cur- 
rently most widely used. First, we 
should define some torms. The term 
teletext is commonly used to refer to a 
unidirectional broadcast television 
teletex service. Teletex (without the last 
‘t’) is a term officially adopted by 
CCITT to define a specific type of ter- 
minal-to-terminal text communications 
service. The term videotex describes a 
bidirectional data transfer protocol that 
is specifically designed for the display of 


alphanumeric and picture data. 

The videotex standard concen- 
trates on a precise data stream defini- 
tion, primarily for output representa- 
tion on raster-based devices. It may be 
thought of as a standard in which the 
output should be representative of infor- 
mation, rather than an exact replica of 
the transmission. It is acceptable, there- 
fore, for a device to be classed as a 
videotex receiver even though it may 
not support the full capability of the 
protocol. Deficiencies that may not af- 
fect the representation of data include 
such features as blinking or the ability to 
select the full range of colors. 

A teletext service continually 


transmits a sequence of frames, each of 
which consists of a page of information. 
Pages are composed of alphanumeric 
text and pictures, described by PDIs 
(Picture Description Instructions). A 
PDI is a special instruction that causes 
an action to take place; for example, 
line, rectangle, polygon, and circle are 
PDIs. The receiver consists of a decoder 
that converts the RF frequencies to a 
data stream consisting of header infor- 
mation (which may include the page 
number), a selection table, and the al- 
phanumeric text and PDIs that make up 
the screen image. 

The consumer using the service 
makes a choice from a menu by pressing 
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a button on a remote, hand-held unit. 
This response is translated internally by 
the receiver into an absolute page num- 
ber. The receiver then scans the incom- 
ing data stream, searching for a header 
with the appropriate page number. The 
service is thus delivered as a hierarchy 
of menus through which the user may 
browse. Certain special functions on the 
hand-held unit may take the user direct- 
ly to a preset menu—the index page, for 
example. 

Videotex, on the other hand, is an 
on-demand service for communication 


with a computer center via a telephone 
line. The receiver performs the same ba- 
sic functions as the teletext decoder, but 
the communications line allows interac- 
tive services to be provided; these may 
include banking, the ordering of goods, 
and so on. 

NAPLPS is not designed as a very 
high-resolution system. Most receivers 
will be TV sets with limited bandwidth. 
For a number of reasons, the coordinate 
structure was chosen to be 256 x 200: 
the coordinate can be transmitted in one 
byte, thereby reducing transmission 
time; the TV receiver cannot display 
resolutions much higher than this; and 
256 x 200 allows the use of the 0.78 as- 
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pect ratio found on all present TV 
receivers. 

The NAPLPS standard does, how- 
ever, have provision for 3D perspective. 
In most systems, the technology has not 
yet reached a state that would allow a 
3D system at a low enough cost, but the 
feature is included for the sake of stan- 
dardization at a future date. 

The success of videotex systems 
will depend largely upon the cost of the 
decoder associated with PLP transla- 
tion; this cost may be as high as $1000, 
though commercially available home 
units may become available for as little 
as $300. The personal computer may 
provide one answer to this problem. 
Several devices now commercially 
available for PCs can retrieve and dis- 
play PLP syntax. Possibly the best of 
these is an add-on board from Micro- 
pixel, in Ontario. This is a full NAPLPS 
decoder, called Quickpel, available for 
the IBM PC and clones, for less than 
$700. It is capable of displaying the full 
PLP syntax, including textures, color 
mapping, mosaics, and supplemental 
characters, and can also run 
telesoftware in the on-board 8088 mi- 
croprocessor that does the decoding. It 
is important to realize that telesoftware 
has to be written exclusively for such a 
system, as telesoftware does not exist 
within the ANSI standard. 

New systems in experimental 
stages are using cable systems to distrib- 
ute the videotex service. This requires 
the use of addressable cable decoders 
and a high level of security to prevent 
unauthorized access to information. Se- 
curity is the main drawback at the mo- 
ment, and must be solved before a useful 
two-way service can safely be conducted 
via cable. 

Consider, for example, that the in- 
formation for all homes on the same ca- 
ble must flow into all households, and 
that only one household will be correct- 
ly addressed by the data stream. Should 
the security system be penetrated by 
anyone, that person could have access 
to confidential information concerning 
bank accounts, trust funds, or worse 
yet, electronic funds transfer systems. 
The detection of a penetration device 
would be almost impossible until after 
fraudulent action had taken place—and 
even then the device might not be 
discovered. 

Encoding methods do exist, and 
those such as MA-Com’s Videocypher1 
and Videocypher2 are currently being 
tested by various companies involved in 
confidential data communications using 
satellite links. o 
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icros are her- 
maphroditic. 
Leave one alone 
in a darkened 
office for a day 
or two and— 
voila!—where 
there was one, 
there are now two. And soon four and 
eight, and then they have spread to all 
the branch offices. The various species 
combine and mutate and struggle for 
predominance. Eventually, every desk 
has its own database, display and disk 
format. Decentralization has been 
accomplished. 

The resulting electronic cacophony 
puts special demands on today’s system 
integrators. First, data communication 
is at a premium. Data must constantly 
be transferred and translated. Commu- 
nication protocols. such as the X.25 
standard described last month (Micro- 
systems, June 1984), are more important 
than ever. 

Moving data is only part of the 
problem. It must also be displayed. In 
terms of the “layered architecture mod- 
el’ described last month, data commu- 
nication occurs in layers one to five, 
while display is handled in the sixth lay- 
er—i.e., the presentation layer. (The 


seventh layer—the application layer— 
deals with the commands used by the 
end-user to manipulate the data com- 
municated and displayed via the lower- 
level protocols.) 

All presentation of data on CRTs 
or printers uses graphics. We tend not to 
think of a lowercase “a” as a graphic, 
but in fact it is just as much a graphic as 
acircle or rectangle. So far, the only pre- 
sentation level standard for graphics 
display that has won wide acceptance 
on micros is the small subset of graphics 
that make up English alphanumerics, 
ie., the American Standard Code for 
Information Interchange. The ASCII 
Presentation Level Protocol specifies, 
for example, that a computer’s display 
software should produce a graphic form 
recognizable as a lowercase “‘a”” when- 
ever it encounters a byte with its bits set 
to 61h. If you want to encode a red “a” 
or a blue circle, though, the ASCII stan- 
dard is useless. 

As memory prices drop and CRT 
controllers improve, sophisticated 
graphic displays become increasingly 
important tools to end users. In the ab- 
sence of a graphics presentation level 
standard, though, each applications 
programmer and computer manufac- 
turer is free—indeed, is almost com- 
pelled—to encode and interpret graph- 
ics in a unique way. 

Much gnashing of teeth could be 


avoided if a clear, flexible, extensible, 
hardware-independent graphics stan- 
dard existed. In fact, the following 
graphics encoding schemes have been 
suggested as standards: GKS (Graphi- 
cal Kernel System), CGL (Core Graph- 
ics Language), VDM (Virtual Device 
Metafile), and NAPLPS (the North 
American Presentation Level Protocol 
Syntax). 

A standard, like a prophet, gains its 
power only from the faith and number 
of its believers. Which of the three en- 
coding schemes will emerge as a true 
standard will be determined largely by 
the marketplace, rather than by semi-of- 
ficial bodies like the American National 
Standards Institute. The NAPLPS 
scheme has been adopted by some heavy 
hitters in the marketplace—most nota- 
bly, AT&T—though it is still far from 
being a true standard. The purpose here 
is not to proselytize for NAPLPS, but 
simply to describe it and point out some 
of its strengths and weaknesses. 

Most of NAPLPS’ advocates are in 
the videotex business. We can define 
videotex loosely as communication of 
graphic information from central host 
databases to remote terminals via vari- 
ous communications media, such as 
phone lines, television signals, FM 
subcarriers and so on. This videotex 
orientation is a key to understanding 
NAPLPS’ power as well as_ its 
limitations. 

The most valuable resource in data 
communications is bandwidth, which 
limits the number of bits that can be 
transmitted per second. Since videotex 
is by definition heavily reliant on data 
communications, it is only natural that 
any videotex graphics communication 
standard would place a premium on 
compact encoding of graphic informa- 
tion. Indeed, NAPLPS’ ability to store 
and transmit extremely compact graph- 
ics in relatively few bytes is one of its 
strengths. We will see examples of this 
efficiency when we examine a sample 
NAPLPS frame (Listing 1). 

Compact graphics encoding is use- 
ful to a videotex system operator only if 
display hardware and software exists in 
quantity. Preferably, existing hardware 
from various vendors should be adapt- 
able (via software graphics interpreters) 
to NAPLPS. The standard should be 
extensible, i.e., it should not become ob- 
solete as hardware with higher pixel and 
color resolution becomes available. And 
the standard’s framework should be 
able to encompass future marketplace 
demands, e.g., for integrated sound ca- 
pabilities or downloaded applications 
software. NAPLPS is relatively device 
independent and extensible. 

(A note on terminology: The process 
of reading NAPLPS-encoded bytes and 


translating them into color graphics is 
sometimes called “decoding.” The word 
“decoder” in this article does not neces- 
sarily refer to special, external hard- 
ware. We use the word in a more ab- 
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stract sense to mean a conceptual black 
box which consists of I/O channels that 
are linked by a software or firmware in- 
terpreter. Some NAPLPS decoders now 
on the market are indeed standalone 
physical devices, but a decoder may also 
consist of an existing microcomputer’s 
I/O channels, e.g., a disk drive or RS- 
232 port for input and a video board for 
output, linked by NAPLPS interpreta- 
tion software supplied by a third-party 
vendor. Such interpretation software 
can transform, say, a standard IBM PC 
into a NAPLPS decoder capable of dis- 
playing NAPLPS graphics stored on a 
local floppy disk or retrieved from 
CompuServe or Viewtron.) 

The key to _ understanding 
NAPLPS is its organization. NAPLPS 
was designed to work in either a 7-bit 
communications environment or, 
slightly more efficiently, in an 8-bit en- 
vironment. The number of possible 
NAPLPS graphics commands far ex- 
ceeds the 128 possible combinations of 
binary digits in a 7-bit word. Even the 
256 possible 8-bit codes are insufficient. 
The solution is a scheme—not specific 
to NAPLPS—called “‘code extension.” 

(Though NAPLPS defines both 7- 
and 8-bit encoding schemes and uses 
slightly different code extension tech- 
niques for each scheme, all examples in 
this article will come from the more 
common 7-bit environment. Most cur- 
rent videotex systems operate over 
voice-grade phone lines with simple 
asynchronous 7-bit transmission. But as 
synchronous, error-correcting data net- 
works—e.g., the Local Area Data 
Transport network provided by South- 
ern Bell and used by the Viewtron 
NAPLPS database in Florida—become 


more common, 8-bit NAPLPS will like- 
ly increase in popularity.) 

NAPLPS organizes the 128 7-bit 
codes into a traditional table consisting 
of 8 vertical columns and 16 horizontal 
rows (Figure 1). Any slot in the table is 
identified by its column and row, which, 
when presented in hexadecimal format, 
form a number in the range 00h to 7Fh. 
Thus the slot identified as 5/14 (column 
5, row 14) is slot 5Eh. 

The current NAPLPS standard de- 
fines nearly 600 different graphics 
codes. The technique used to map these 
codes into the 128 available 7-bit slots is 
illustrated in Figure 2. (This illustration 
is from the official NAPLPS spec, 
which you can get for $20 plus $4 han- 
dling from the American National Stan- 
dards Institute, Sales Department, 1430 
Broadway, New York, NY 10018. The 
complete NAPLPS spec is document 
X3.110. You must have this document 
if you plan to do any serious NAPLPS 
work.) 

The basic idea is that the hundreds 
of codes are organized into groups, ac- 
cording to function. All of the codes 
used to draw the standard ASCII char- 
acters from 20h to 7Eh, for example, are 
grouped together, as are those codes 
used to draw more complex graphics 
such as circles. Six different groups are 
used to draw graphics; these groups 
make up the “G-set repertoire.”’ In ad- 
dition, NAPLPS defines two groups of 
32 codes, each of which control miscel- 
laneous display and communications at- 
tributes; these are the ‘‘C-set’’ 
repertoire. 

The process of selecting a specific 
code from the G-set repertoire takes two 
steps. First, one of the possible sets must 
be placed into one of the four “‘on-line” 
G-set areas. This is accomplished with 
one of the escape sequences shown in 
Figure 2. (Note that in its start-up state, 
the four G-set areas are already filled 
with default groups from the reper- 
toire.) Next, one of the four G sets is in- 
voked into the “‘in-use”’ table, i.e., it is 
mapped into rows 2 through 7 of the 7- 
bit table. This invocation into the in-use 
table is accomplished when the inter- 
preting software receives one of 6 con- 
trol codes from column zero or one of 
the in-use table (the CO set). 

The important point here is that 
NAPLPS allows for extension of the 
number of sets in the G-set repertoire. 
This repertoire now contains the follow- 
ing sets: 

Primary character set. The ASCII 
characters between 21h and 7Eh. By de- 
fault, this set occupies the GO set. (And 
since GO is the default set in the in-use 
table, it follows that a NAPLPS inter- 
preter at startup will interpret any char- 
acter in the range 21h to 7Eh as an 


55 


intro to NAPLPS 


Continued from page 55 

ASCII character. Any other interpreta- 
tion would require invocation of anoth- 
er G set into the in-use table.) 

Supplementary character set. In- 
cludes special characters such as frac- 
tions, arrows, and various letters specif- 
ic to European languages. This set 
occupies the G2 set by default. 

PDI (Picture Description Instruc- 
tion) set. Contains commands for draw- 
ing geometric primitives (e.g., “arc” or 
“rectangle’’), specifying color, coordi- 
nates and so on. Occupies the G1 set by 
default. 

Mosaic set. Contains 65 2 x 3 block 
mosaic character cells which can be 
used to draw rather blocky graphics. 
(This set may seem unnecessary in addi- 
tion to the PDI graphics set, and indeed, 
it was included in NAPLPS largely to 
insure compatibility with a previous 
would-be graphics standard used in the 
British Prestel videotex system. ANSI is 
a political, as well as technical, organi- 
zation. ...) Though I have only seen it 
used by one videotex system operator, 
the mosaic set is the default G3 set. 

Macro set. As we shall see later, 
any valid string of NAPLPS code can 
define a macro and can be assigned a 
name in the range 20h to 7Fh. Once de- 
fined and transmitted to the NAPLPS 
interpreter, the macro will be executed 
any time the macro set is invoked into 
the in-use table and the macro name is 
transmitted. 

DRCS (Dynamically Redefinable 
Character Set). The patterns which 
form the ASCII and Supplementary 
character cells are permanently stored 
in the NAPLPS decoder. But the user 
can define customized patterns for up to 
96 different character cells in the range 
20h to 7Fh. Like a macro, the dynami- 
cally redefined character is executed 
when the DRCS is invoked into the in- 
use table and a character code is 
transmitted. 

The NAPLPS code extension tech- 
nique allows for orderly additions to the 
G-set repertoire. Indeed, a number of 
such additions repeatedly crop up in 
discussions among NAPLPS aficiona- 
dos. A G set for sound, defining the fre- 
quency and duration of various sounds, 
tops many NAPLPS wish-lists. (This 
poses a fascinating metaphysical ques- 
tion: can sound be thought of as graph- 
ics? Both sounds and light, after all, 
may be described in terms of how hu- 
man sense organs—eyes or ears—are 
excited by physical media which oscil- 
late at various frequencies.) Other possi- 
ble G sets include phonemes (for speech 
synthesis), or even full implementation 
of a programming language (in which 
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the language’s various instructions 
would be mapped into a G set) to facili- 
tate downloading of ‘“‘telesoftware”’ 
along with graphics information. 

The CO control set maps to col- 
umns zero and one of the 7-bit table. 
Some of its codes, e.g., OAh (linefeed), 
are interpreted as you might expect (the 
cursor is moved down one line). Others, 
such as 19h, have NAPLPS-specific in- 
terpretations (shift G2 set into in-use ta- 
ble in non-locking manner). Still others, 
such as 06h (ACK), are used by lower 
protocol layers for transmission con- 
trol. The CO set is always in the low two 
columns of the in-use table and can nev- 
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er be redesignated by another set from 
the C-set repertoire. 

The Cl control set, when invoked, 
occupies columns 4 and 5 of the in-use 
table. It contains a potpourri of graphics 
and control characters, such as “define 
macro” and “cursor off.” (Indeed, the 
inclusion of clearly graphic codes such 
as “‘set text to double height” in a so- 
called control set leads to unnecessary 
confusion.) 

This overview of NAPLPS’ organi- 
zation should trigger one astonishing in- 
sight: the graphic protocol which we 
commonly refer to as the ASCII charac- 
ter set is a true subset of NAPLPS. In 
the NAPLPS context, the common 80 x 
25 monochrome ASCII display consists 
entirely of the primary character set, 
some CO codes and appropriate color 
and character size codes from the PDI 
set. The ASCII character set is simply a 
part of a larger graphics repertoire 
available to the NAPLPS programmer. 

NAPLPS’s heart, of course, con- 
sists of the graphics codes available in 
the Picture Description Instruction 
(PDI) set. The PDI concept is simple 
and powerful; it provides a means of de- 
scribing (and transmitting) complex 
graphics with relatively few bytes. 

The relationship between PDIs and 
their resultant physical display is simi- 
lar to that between a high-level pro- 


gramming language and the machine 
code that ultimately runs on a comput- 
er. At its least abstract level, a computer 
graphics display is produced by instruc- 
tions (in the form of one or more bits) 
that tell the video circuitry how to illu- 
minate each logical phosphor dot 
(pixel) on the screen. (This is true for 
common raster-scan graphics displays; 
the much more expensive and rarer vec- 
tor graphics systems use a different 
technique.) Obviously, any increase in 
the number of logical dots on the screen 
(resolution) or in the number of possible 
states of illumination (color) requires a 
greater number of bits in video display 
memory and so increases the cost of the 
display hardware. 

One simple-minded and highly in- 
efficient means of storing and transmit- 
ting graphic information would be to 
record the bit settings for each pixel ona 
screen. A computer might read this in- 
formation and set each bit accordingly 
in its video memory. There are two seri- 
ous problems with this idea. First, even 
a relatively simple graphic requires 
large amounts of storage space and, sub- 
sequently, transmission time. (As an ex- 
ample, a medium-resolution color 
graphics screen from the IBM PC 
stored this way—using, say, BASIC’s 
BSAVE statement—requires 320 x 200 
x 2 bits, or 16K bytes.) Second, the orga- 
nization of video memory is at the very 
soul of a computer, and manufacturers 
have used many different schemes. As 
owners of some quasi-IBM-compatible 
PCs have discovered, a dump of video 
memory from one machine may pro- 
duce garbage when loaded into another 
machine’s video RAM. In spite of its 
limitations, this “memory dump”’ ap- 
proach has one advantage: the software 
required to “‘decode”’ a graphic is cheap 
and simple. The programmer merely 
needs to move bits from the graphic file 
into the proper locations in video RAM 
and—bingo!—an image appears. 

The PDI concept, on the other 
hand, is analogous to high-level pro- 
gramming languages. (The word analo- 
gous is important here; as we shall see, 
NAPLPS does not yet supply the basic 
necessities of a true programming 
language—e.g., conditionals or loop 
structures.) Much of NAPLPS code 
consists of high-level PDI statements 
such as RECTANGLE, followed by co- 
ordinate data. The PDI opcodes and op- 
erands are highly abstract and must be 
translated by a NAPLPS interpreter 
into the low-level bit settings read by the 
video circuitry (Figures 1 and 3). The 
interpreter insulates our high-level 
graphics commands from the low-level 
requirements of our specific display 
hardware. In so doing, we gain many of 
the same advantages offered by a high- 
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level programming language—hard- 
ware independence, portability of code, 
compactness. We also incur some disad- 
vantages: by placing the onus of decod- 
ing graphics instructions in the local ter- 
minal, we increase the necessary 
complexity and expense of that hard- 


ware. And as is true of any interpreter, 
NAPLPS decoders tend to be relatively 
slow. Indeed, NAPLPS users who are 
used to high-speed memory-mapped 
graphics displays often complain that 
NAPLPS screens build too slowly. (As 
far as I know, all NAPLPS decoding 


software to date has been based on the 
interpreter concept. This is probably a 
reflection of NAPLPS’ videotex roots, 
where graphics are transmitted as serial 
data and displayed immediately as they 
are received. We can conceive, though, 
of a NAPLPS “‘compiler.”’ As an exam- 
ple, we could download NAPLPS code 
to an IBM PC disk for later compilation 
into BSAVE-type memory images. 
When moved into video RAM, these 
images would display much faster than 
if they had been processed by a 
NAPLPS interpreter. Such a compiler 
is clearly unsuitable for videotex or for 
displaying animated NAPLPS, but oth- 
er uses spring to mind.) 

Armed with our understanding of 
basic NAPLPS concepts, we should be 
able to trace our way byte-by-byte 
through a NAPLPS picture. Listing 1 is 
a disassembled, commented listing of 
the NAPLPS code used to draw the 
simple flowers in Figure 1. (Luckily, I 
have no artistic ambitions. See Figure 2 
for examples of what more qualified 
NAPLPS artists can produce.) Note 
that the listing is merely a pedagogical 
tool; the actual NAPLPS file consists 
solely of the bytes represented in the 
“Hex” column. And the description of 
this file does not pretend to be exhaus- 
tive; many NAPLPS features will only 
be touched upon and some will not be 
mentioned at all. You must use the com- 
plete NAPLPS specification to under- 
stand and create NAPLPS accurately. 

During the course of decoding a 
frame, a NAPLPS interpreter may set a 
host of graphics attributes such as color, 
text size, line width, etc. When the bytes 
of a particular frame are sent to the de- 
coder, it is often wise to reset some of 
these attributes to a default state. As an 
example, if one frame sets a thick line 
width, then all subsequent lines drawn 
will be thick, even those in subsequent 
frames, unless the line thickness is reset 
at some point. 

The first 10 bytes of Listing 1 per- 
form reset functions. Byte 1 (18h) is 
from the CO set and is used to cancel 
currently executing macros. Macros, as 
we Shall see, are named strings of arbi- 
trary NAPLPS code which execute 
when their names are invoked. Since 
NAPLPS allows nested and even recur- 
sive macros (used for some interesting 
animation effects), it is possible to leave 
a decoder in an infinite macro loop. The 
18h terminates such loops and allows 
the decoder to go on to subsequent 
bytes. 

Byte 2—1Bh from the CO set—is a 
shift code. It puts the Cl set into col- 
umns 4 and 5 of the in-use table. Since 
this shift code is non-locking, the C1 set 
will only remain in use for the one sub- 
sequent character. 45h from the C1 set 
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terminates all current macro, DRCS 
and texture definitions. This is a useful 
safety feature that should be included at 
the start of any new frame. As an exam- 
ple, suppose a frame includes a macro 
definition. During a normal macro defi- 
nition, received code is buffered in the 
macro memory and not displayed until 
called. A macro definition usually ends 
with a 45h from the Cl set, or the begin- 
ning of a new macro, DRCS or texture 
definition. But suppose that due to a 
communications error the frame is trun- 
cated. The decoder will be left in the 
“Define Macro” state, and all subse- 
quent NAPLPS code—including new 
frames—would be buffered in the mac- 
ro memory and not displayed. The 45h 
from Cl near the top of the frame avoids 
the problem. 


The next byte executes a “‘non- 
selective reset,”’ a quick way to put the 
G- and C-sets back into their default 
states (Figure 2), as well as to reset text 
attributes, line width, color mode, tex- 
ture selection and operand format (see 
below). The non-selective reset may be 
followed by bytes in the 40h to 7Fh 
range, where bits | to 6 are interpreted 
as the row/column cursor position. 
(Note that NAPLPS numbers the bits in 
a byte from 1 to 8 rather than from 0 to 
7, as is traditional in data processing. 
We will follow the NAPLPS convention 
here.) Since we will specify cursor posi- 
tioning explicitly later in the frame, we 
drop those 2 bytes here. 

Byte 5 locks the G1 set into the in- 
use table, where it will stay until explic- 
itly replaced by another G set. Since the 
PDI set is the default G1 set, and since 
the previous non-selective reset restored 
all G sets to their default states, we now 


CONTROL 
REPERTORY* 


INVOCATION OF 
GRAPHIC SETS 


PDI 
ESC. 2/9 (F) 


DESIGNATION OF 
GRAPHIC SETS 


ESC. 2/8, (F) 
ESC. 2/12, (F) 


GRAPHIC 
REPERTORY 


58 Microsystems July 1984 


DEFAULT 


ESC. 2/13, (F) ESC,12/14,(F) ESC, 2/15, (F) 


re2. Code Extension in a 7-Bit Environment. 


ESC. 
oe 
EXTENDED* 


CONTROL 
REPERTORY 


ESC.|2/10, (F) ESC, 2/11, (F) 


/ 


*RESERVED FOR 
FURTHER STUDY 


have the PDI set in columns 2 to 7 of the 
in-use table. 

Byte 6, therefore, is interpreted as a 
PDI reset. Like all PDIs, this one takes 
the form ‘opcode, operand 1. . .oper- 
and n.” PDI opcodes always come from 
columns 2 or 3 of the PDI table; the op- 
erands are always from columns 3 to 7. 
(Note that this makes operands easy to 
recognize: if bit 7 is set, then the byte 
must be an operand. In fact, this is one 
of the keys to how extensibility is ac- 
complished, as we shall see when we ex- 
amine the “‘set color” operand below. If 
a decoder has lower resolution than the 
number of operands provides, it can 
simply ignore the subsequent operands 
until the next opcode byte.) The bits of 
the two reset operands are used to ini- 
tialize various attributes, such as the 
macro and DRCS tables, the color pal- 
ette, and to clear the display screen. By 
setting bits 1 to 6 of both operands to 1, 
we perform a total reset. 

Definition of color is probably the 
single most exciting part of NAPLPS. 
Besides the graphic power provided by 
NAPLPS’ handling of color, the color 
encoding technique highlights two of 
the standard’s most important features: 
hardware independence and 
extensibility. 

Before going on with NAPLPS, we 
need some background in color tech- 
niques for computer graphics. In most 
raster-scan graphics systems (the type 
used on nearly all micros), each logical 
pixel of the display is represented by 1 
or more bits of video RAM. If only 1 bit 
is allotted to a pixel, of course, then that 
pixel can be set to only two states (bina- 
ry | and 0), i.e., illuminated or dark. 
The result is a monochrome display. If, 
though, each pixel is given 2 bits of vid- 
eo RAM, then each pixel can be set to 
one of four different states. Some sys- 
tems even allocate 3, 4 or even more bits 
to each pixel. (The number of bits set 
aside for each pixel in the display is re- 
ferred to as the depth of the bit plane. 
Thus the medium-resolution graphics 
display on the IBM PC is sometimes re- 
ferred to as a 320 x 200 x 2-bit display; 
its bit plane is 2 pixels deep.) 

While nearly all raster-scan graph- 
ics systems use this same concept of sin- 
gle- or multiple-bit planes, they fall into 
two basic groups, depending on how the 
bits allocated to each pixel are interpret- 
ed by the video circuitry. In the most 
common and least expensive case, each 
possible combination of bits on the z- 
axis of the bit plane is associated with 
one combination of the red, green and 
blue electron guns on the display moni- 
tor. Thus, in a 2-bit-deep bit plane, 00b 
might mean that all guns are off (black), 
01b might turn just the red gun on, 10b 
might turn the green gun on, and 11 


might turn on the blue gun. If the bit 
plane is 3 bits deep, for example, the 
combination 110b might turn on the red 
and green guns simultaneously, produc- 
ing a yellow pixel. The point here is that 
in this technique, the state of the bits in 
the bit plane directly controls the state 
of the electron guns in the display moni- 
tor. The number of different colors 
which can be displayed is limited by the 
amount (and expense) of video RAM, 
and the displayable colors are fixed by 
the video circuitry. Note here that if we 
draw a red rectangle, and then want to 
change it to blue, we must modify at 
least 2 bits in video RAM for every pixel 
of the rectangle. 

The second, more sophisticated 
technique is called color mapping. 
Here, the z-axis bits in video RAM do 
not directly control the electron guns. 
Rather, these bits are interpreted as true 
binary numbers. Each number is an in- 
dex into a table which in turn contains 
bits controlling the intensity of the red, 
green and blue guns. As an example, as- 
sume a 320 x 200 x 3 video display. The 
three bits on the z-axis can represent 
eight different numbers (0 to 7). Sup- 
pose we also set aside 48 bits of RAM, 
split into eight sections of 6 bits each. 
We can number the sections 0 to 7. We 
now have a 48-bit table with eight en- 
tries, each of which can correspond to 
one of the eight possible numbers repre- 
sented by the 3 bits on our bit plane’s z- 
axis. We further split each of our 6-bit 
entries in the 48-bit table into three sec- 
tions of 2 bits. Each 2-bit section con- 
trols the intensity of one of the red, 
green or blue electron guns in our 
monitor. 

The creation of a color display is 
now a two-step process. First, the video 
logic must read the bits associated with 
a particular pixel. Next, it must use 
these bits as an index into the 48-bit col- 
or table. Once it finds the proper entry 
in the table, it must analyze the 6 bits for 
that entry and set the red, green and 
blue gun levels accordingly. 

The video circuitry for the color- 
mapped display is relatively complex, to 
be sure, but consider the flexibility we 
have gained. First, while our 3-bit bit 
plane still only allows us to display eight 
simultaneous colors, each color is de- 
fined by 6 bits in the 48-bit color table. 
Thus, we can choose our eight simulta- 
neous colors from a range of 64 possible 
colors. And with the addition of a mere 
24 bits to the color table, we can offer 9 
bits in each entry, i.e., each slot in the ta- 
ble can represent one of 512 different 
colors. A further and even more striking 
advantage arises if we consider chang- 
ing our red rectangle to blue. Now, in- 
stead of modifying many bits in video 
RAM, we need modify only the one 6- 
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Figure 3. Opcode facilities. 


bit entry in our 48-bit table that defines 
the color red. When we modify this en- 
try, every pixel that points to it will in- 
stantly change color. These lightning 
color switches can be used for blinking 
and animation. 

NAPLPS supports both mapped 
and non-mapped displays. Our sample 
NAPLPS file assumes color mapping. 
The process of defining the color of a 
map entry takes two steps: the slot must 
be specified by means of a “‘select color” 
opcode (3Eh, byte 11) and operand, and 
then the “set color’ opcode is used to 
mix the color bits in the table entry. 

The format of the set color operand 
illustrates NAPLPS’ hardware inde- 
pendence and extensibility. One funda- 
mental goal of NAPLPS is that the 
same graphics code should be valid on 
hardware of varying pixel and color res- 
olutions. Bytes 14 to 16 serve as an ex- 
ample. This 3-byte operand enables us 
to specify 6 bits each of green, red and 
blue definition. (The 6 bits are interpret- 
ed as a fraction of full intensity for 
green, red or blue.) This operand format 
can thus support an 18-bit color table 
entry (256K different colors!). If this 
code is transmitted to a decoder that 
supports, say, only 3 bits each of green, 
red, and blue (512 different colors), the 
interpreter can simply truncate the least 
significant 3 bits of each color. 

Conversely, if the code were to 
specify only 3 bits for each color to a de- 


coder that had higher color resolution, 
the interpreter would merely tack 
enough zeros onto the end of each color 
definition to create a full high-resolu- 
tion color definition. Remember that 
the interpreter has no trouble handling 
variable-length strings of operands; as 
we mentioned earlier, opcodes all have 
bit 6 set, while operands do not. Once it 
receives an opcode, the interpreter will 
treat all bytes as operand data until it re- 
ceives a byte which has bit 6 set to 1. The 
point here is that NAPLPS interpreters 
may be written for hardware of widely 
varying sophistication, and the same 
NAPLPS code sent to these various in- 
terpreters will display in predictable, al- 
beit different, ways. 

The drawing in Figure C-10 (page 
102) requires five different colors (de- 
fined in bytes 11 to 40). Note in bytes 36 
to 38 that we can mix various intensities 
of green, red and blue to form essential- 
ly any color (in this case, a light reddish 
brown to be used for a flower pot.) 

Having created a customized five- 
color palette, we are ready to draw. The 
first object will be a blue border around 
the edge of the screen. One way to do 
this is to draw an outlined rectangle 
around the edge of the display. The 
four-step procedure includes: (1) setting 
the “brush” size, (2) selecting a color 
slot for drawing, (3) setting the origin of 
the rectangle and (4) specifying the del- 
ta x and y coordinates of the rectangle’s 
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diagonally opposite coordinates. 

The “Domain” opcode (byte 41) 
defines the “‘logical pel” size, i.e., the 
number of physical pixels which will be 
covered by a single NAPLPS point or 
line. The logical pel can be as small as a 
single pixel (the default) or as large as 
the entire screen. Its most common use 
is to draw “hefty” objects, e.g., thick- 
edged arcs or rectangles. 

Besides being used to specify the 
logical pel, the domain opcode has an- 
other important function: it controls the 
number of bits that will make up subse- 
quent coordinate, color and color-map 
definitions. NAPLPS’ elegant method 
for defining coordinate data can serve as 
an illustration. 

In order to ensure hardware inde- 
pendence, NAPLPS does not define co- 
ordinate data in terms of pixel locations 
on the display. After all, a NAPLPS 
frame should display correctly on a 256 
x 200 pixel screen as well as on a 512 x 
400 or 1024 x 800 screen. NAPLPS co- 
ordinate data are given in terms of frac- 
tions of a 1 x 1 “unit screen.” This unit 
screen is an imaginary square onto 
which we map the actual physical dis- 
play area of any particular monitor. Be- 
cause most monitors are wider than 
they are high, the display’s x-axis is usu- 
ally 1.0 of the unit screen, while the y- 
axis is 0.75 of the unit screen. The origin 
of the unit screen is the lower left cor- 
ner, and any location on the screen may 
be specified in terms of a fractions of 
each of the axes. Thus, the upper right 
corner of most monitors is at coordinate 
1.0,0.75 on the unit screen. 

NAPLPS encodes coordinate data 
in one or more bytes, as in Figure 4. 


Each byte contains two triplets of coor- 
dinate data, one for the x-axis and one 
for the y-axis. Higher resolution is de- 
fined by increasing the number of 3-bit 
triplets that are concatenated to form 
the complete coordinate. In the default 
case, for example, NAPLPS uses 3 bytes 
(i.e., three 3-bit triplets for each of the x- 
and y-axes) for coordinates. The 9 bits 
available for each axis are interpreted as 
a signed fraction of the unit screen. The 
9-bit combination 001001101b, for ex- 
ample, is interpreted as 77/256; if this 
were an x coordinate, it would refer to a 
point slightly more than 1/4 the dis- 
tance from the left side of the screen. 

The interesting point here is that 
the number 77/256 is independent of 
the number of actual physical pixels in 
the physical display. This fraction is just 
as meaningful on a 320 x 200 display as 
on a 256 x 200 display. If the physical 
resolution increases beyond 256 pixels 
on either axis, of course, then we may 
want to increase the precision of our 
fraction (by increasing the number of 
bits we use for coordinate data). The do- 
main opcode can be used to set the 
length of coordinate opcodes anywhere 
in the range 1 to 8 bytes. (Eight bytes 
gives us 23 bits of precision on each axis, 
far superior to any physical resolution 
likely in the forseeable future!) 

As we intimated earlier, color data 
is also hardware independent; the bits 
for each color in each of the operand’s 
bytes are concatenated and interpreted 
as an unsigned fraction of full bright- 
ness for a particular color (Figure 5). 

The advantage to using this frac- 
tional system of coordinate and color 
definition is that NAPLPS code which 
uses, say, 3 bytes for coordinate data (8 
bits of precision per axis) will produce a 
reasonable display on monitors with 
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both higher and lower resolutions. The 
interpreter running on the specific hard- 
ware need only append or truncate the 
appropriate number of bits to the coor- 
dinate and color data to produce a frac- 
tion of the necessary precision. 

In our sample drawing, the byte 
immediately following the domain 
opcode specifies the length of subse- 
quent opcodes for coordinate and color 
data. (We leave these values at the de- 
faults.) The next 3 bytes are coordinate 
data which specify the x and y dimen- 
sions of the logical pel (setting them to 
5/256 and 5/200, respectively). 

Since our rectangle should be blue, 
and since we earlier set color-map slot 2 
to blue, we must now select slot 2 as the 
current drawing color (bytes 46-47). 

NAPLPS offers five so-called 
“graphic primitives”: point, line, arc, 
rectangle and polygon (Figures 1 and 
3). Each primitive is basically encoded 
as an opcode followed by coordinate 
data. The coordinate data may be either 
absolute or relative, i.e., coordinates 
may refer to an absolute location on the 
display or to movement relative to pre- 
vious coordinates. The primitives are 
defined by setting and moving an imagi- 
nary “‘drawing point’’ around the 
screen. 

We start our rectangle by locating 
the invisible drawing point to the lower 
left of the screen (bytes 48-51). We next 
send a rectangle opcode, followed by 3 
bytes of coordinate data. The interpret- 
er will locate one corner of the rectangle 
at the current drawing point. It will 
then move the drawing point away from 
this initial corner by the x and y dis- 
tances specified in the 3-byte operand. 
These two points will be connected by a 
rectangle. 

Bytes 56 to 74 should be clear. The 
logical pel is reset to 1/256 x 1/256 of 
the unit screen, a new small blue rectan- 
gle (solid, not outlined) is drawn, the 
drawing point is set to a location inside 
this small rectangle, and color-map slot 
3 (yellow, for now) is chosen. 

The next bytes will put the words 
“FLOWER IN POT” on the screen, in 
the current color, beginning at the cur- 
rent drawing point. Since we currently 
have the G1 set (which now contains the 
PDI set) in the in-use table (remember 
the OEh at byte 7). we need to shift the 
GO set back into the in-use table (byte 
75). We then write some text and switch 
the G1 set back into the in-use table 
(bytes 76-88 and byte 89). 

A note about writing text via 
NAPLPS is in order. It is possible to 
specify many more text attributes than 
merely location and color. A special 
opcode—“‘Text’’—-can be used to deter- 
mine the direction of the character path 
(right, left, up or down), the orientation 


of the individual character cells around 
the z-axis, the amount of space between 
characters and between lines, and the x 
and y dimensions of the character cell. 
Since our drawing called for values 
equal to the defaults—including a char- 
acter cell size of 1/20 x 6/256—we had 
no need for the “Text” opcode. 

From the perspective of standard- 
ization, text is one of the more trouble- 
some features of NAPLPS. The prob- 
lem is due to the facts that (a) NAPLPS 
does not define a character font and (b) 
NAPLPS permits proportional spacing 
of text but does not define the algorithm 
to be used for this spacing. It is perfectly 
“legal,” then, for one decoder manufac- 
turer to design a font in which the “i” or 
“l”’ is one pixel wide, while another ven- 
dor designs a font in which these char- 
acters are two pixels wide. Further, 
since the actual implementation of pro- 
portional spacing is up to the vendor, it 
can happen (and it does!) that one de- 
coder might fit, say, 43 proportionally 
spaced characters on one line, while an- 
other allows only 42. Lines can break in 
different places on different decoders! 
This problem plagues some videotex 
system operators who use NAPLPS in- 
terpreters supplied by different vendors. 

The rest of our sample drawing will 
consist of two identical flowers in two 
identical flowerpots. The flowers will be 
made from a brown polygon (the pot), a 
thick green line (the stem), a white 
hatched circle (the outer petals), and a 
solid yellow circle (the center of the 
flower). In order to make two of these 
flowers appear, it would be possible to 
simply draw the four objects twice, each 
time specifying different drawing 
points. We can be much more efficient, 
though, if we use NAPLPS’ macro 
capability. 

NAPLPS allows us to give any ar- 
bitrary string of valid code a name in the 
range 20h to 7Fh. Once such a macro 
string has been transmitted to the inter- 
preter, the actual string of code will be 
executed any time its name is invoked 
from the macro set. 

In our example, we begin by shift- 
ing the Cl set into columns 4 and 5 of 
the in-use table (byte 90) and sending a 
“Define Macro” opcode followed by the 
name of the macro to be defined. Note 
that we chose our name from the high 
end of the range (7Fh). NAPLPS does 
not specify how macro names are to be 
assigned, but a de facto standard has 
evolved. Some decoder manufacturers 
—AT&T, most importantly—have 
used the NAPLPS “Transmit Macro” 
feature. A transmit macro is a macro 
which, when executed, is not displayed 
on the user’s screen but is transmitted 
back to the videotex host computer. 
AT&T’s Sceptre NAPLPS decoder in- 
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cludes eight programmable function 
keys; a function key simply executes one 
of eight transmit macros. Since the eight 
AT&T function keys are permanently 
tied to macro names 20h to 27h, and 
since transmit macros share the same 
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set of names as regular macros, it is im- 
portant that any transmit macro defini- 
tions sent to the decoder at the start of a 
videotex session not be overwritten by 
other regular macros. 

Once we have chosen a macro 
name, all following code—up to an 
“End” opcode or the beginning of a new 
macro, DRCS or customized texture 
definition—will be included as part of 
the macro and will be stored in the mac- 
ro buffer. This buffer area is shared with 
DRCS and texture definitions; 
NAPLPS suggests that it contain at 
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least 3K bytes. (This is not really 
enough memory if we consider how 
macros are ideally used. In common 
videotex systems, data transmission is 
very slow, so often-repeated templates, 
logos and other graphics are commonly 
encoded as macros and then download- 
ed to the interpreter at the start of a 
videotex session. If a full DRCS is de- 
fined along with a large set of complex 
macros, the system operator can easily 
run out of macro memory.) 

The only noteworthy feature of our 
simple macro is its total lack of absolute 
drawing points. All coordinate data— 
including the very first coordinates in 
the first polygon (bytes 96-98)—are of 
the relative form. Thus there is nothing 
in our macro to tie it to any particular 
screen location. The location of the en- 
tire four-element drawing will be deter- 
mined by the location of the last draw- 
ing point to be defined just before the 
macro is executed. In bytes 147 to 164, 
we see that the macro is executed twice, 
and that an absolute drawing point is 
specified prior to each execution. 

The second execution of the macro 
required 5 bytes. Those bytes replaced 
51 bytes. This type of savings, when 
multiplied by hundreds or thousands of 
frames in a NAPLPS database, can be 
very important. 

The macro feature also points up 
another of NAPLPS’ deficiencies. Be- 
fore we execute a macro, we have no 
way of saving the state of various attri- 
butes, such as drawing color, palette 
definitions, character size and so on. Ifa 
macro modifies any of these attributes, 
we have no way of restoring them to 
their pre-macro values upon termina- 
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tion of the macro. A useful addition to 
the standard would be some method of 
pushing and popping such attributes 
onto and off a stack. 

You will not learn to be a great chef 


by watching me, cook a hamburger. [aeses Reset and initialize NAPLPS interpreter: ---------------~ 
Likewise, running through some of the ; 


3 This file illustrates the NAPLPS code required to draw a simple 
: graphic. If the hex numbers in the “HEX" coluan are translated 
3; to bytes and sent to a NAPLPS decoder, the decoder will draw 4 
3 simple picture of two flowers in flower pote. 
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Description 


j 0001: 18 00011000 <CAN> - cancel executing macros 
basics of NAPLPS here has not made 0002: 1B 00011011 <ESC> - non-locking shift into Ci set 
you an expert NAPLPS programmer. | 0003: 45 01000101 End all ongoing macro, DRCS, texture 
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have ignored is as great as the number | ooo4: iF 00011111 Non-selective reset 
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. . : a: e e 
what it does well and what it lacks as a : eee 
graphics technique. I hope you have | oooa: 20 00100000 PDI reset 
learned enough to decide whether | 9008: 7F eae eae eee 
NAPLPS is worth more of your time. : 
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© Compact encoding of complex Sot a) Behe 
; 3 01 bright green 
graphics; , : 02 bright blue 
e Hardware independence due to aS Erioht vetied 
; 4 - 3 O4 w e 
high a of sala Sos neces 
© Extensibility. 7 
i j ’ 0011: 3E 00111110 Select color (Assuming a 16-entry color 
In spite of its supporters hype, 0012: 44 01000100 Color slot 1 map, @ bits needed to 
though, NAPLPS is not the ideal graph- : define slot #. These bits 
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‘ ; bit 6 the mab.) 
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: h : 1 k f 7 k t t 0014: 64 01100100 green = 111111 (operand format * Olgrbgrb 
cles, SUCN as its ack Of a stack structure, 0015: 64 01100100 red = 000000 Olgrbgrb 
lack of conditional and loop structures, | 0016: 64 01100100 blue = 000000 Olgrbgrb) 
and its unstandardized text fonts and z 
e % A 0017: 3E 00111110 Select color 
proportional spacing algorithm. 0018: 48 01001000 Color slot 2 
Other serious problems stand in | 40,4, 3c PERT padre 
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map for later restoration. There is, then, | go60: 49 01001001 


no way to perform truly nondestructive 
drawing. Whenever we draw a new ob- 
ject on a frame, anything “under” that 
object is gone forever. Given this lack of 
bit-map access, along with the slowness 
of any NAPLPS interpreter, the only 
way to do high-speed animation from 
NAPLPS is via kludgy color-map ma- 
nipulations such as blinks. This restric- 
tion alone is enough to condemn 
NAPLPS in the eyes of many 
CAD/CAM programmers. 

Even in the videotex environment 
NAPLPS has other weaknesses. For ex- 
ample, NAPLPS bills itself as a “‘pre- 
sentation level” protocol and very firm- 
ly avoids any mention of other levels in 
the layered architecture model, particu- 
larly the session and application levels. 
Examples of nonstandard session level 
commands facing videotex operators 
are escape sequences to switch local ter- 
minals from high-resolution mono- 
chrome mode (for ASCII-based presen- 
tation) to lower-resolution color mode 
(for graphics presentation), or escape 
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commands to cause transmitted code to 
be written to the local terminal’s disk. 
Each videotex system operator is now 
free to develop a unique set of session 
level commands. 

Another problem facing decoder 
manufacturers (or interpreter writers) is 
the growing confusion concerning how 
to deal with user input to NAPLPS 
videotex services. NAPLPS provides 
for “unprotected fields,” for example, in 
which the user can enter NAPLPS code 
from his local terminal. These entries 
can be as simple as a bank account num- 
ber or as complex as a signature. But 
NAPLPS leaves the definition of the lo- 
cal keyboard commands necessary to do 
this local editing to the application lev- 
el, i.e., to the terminal or interpreter 
manufacturer. Unfortunately, though, 


Set point and draw blue rectangle at center top of screan 


Point set, absolute invisible 
x = 001010101 (85/256d) 


the videotex operator has to provide 
standardized help screens and user 
guides which describe these local 
editing commands, even though the end 
users own a variety of terminals. 

Even if one argues—correctly, I 
think—that the application and session 
levels are properly left outside 
NAPLPS’ domain, these problems pro- 
vide an interesting insight. A true 
graphics standard must be more than a 
mere presentation level standard. 
NAPLPS may be a useful guideline for 
the system integrator, but given the lack 
of session and application level stan- 
dards to accompany NAPLPS, it is not 
a complete graphics solution. 


David McCune, Proteus Group, Inc., 
195 Garfield Pl., Brooklyn, NY 11215 
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56 01010110 
68 01101000 
31 00110001 
48 01001000 
si 01010001 
76 01110110 
3; Get ready to put some ye 
; rectangle 
24 00100100 
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3E 00111110 
ac 01001100 
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; Output a text atring: 
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00111110 
ac 01001100 
; 
3c 00111100 
7S 01110110 
75 01110110 
75 01110110 
3E 00111110 
So 01010000 
3c 00111100 
7F 01111111 
7F 01111111 
7F 01111111 
3E 00111110 
54 01010100 
3c 00111100 
so 01010000 
60 01100000 
1) 01010110 
Ssese= Draw some graphics 
3; Set the line width (logi 
21 00100001 
48 01001000 
40 01000000 
40 01000000 
6D 01101101 
; Draw a blue rectangle ar 
; Since the logical pel is 
> rectangle’s edges will b 
3E 00111110 
48 01001000 
24 00100100 
40 01000000 
40 01000000 
49 01000000 
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Rectangle, outlined 
delta x = 001010110 (86/256d) 
delta y = 000001110 (14/256d) 
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Point set, absolute invisible 
x = 001011001 (89/256d) 
y = 010110010 (178/256d) 


Select color 
Color alot 3 


Shift GO (default = 
into in-use table 


primary ASCII set) 


Shift G1 (default = PDI) set back into 
in-use table 


do it within the envelope of a 

draw a second flower very 
voking the macro. Note that no 
may be set inside such a4 macro. 
be relative to a start-point to 


Select color 
Color slot 3 


Set color 

green = 111111 
red = 111111 
blue = 000000 


Select color 
Color slot 4 


Set color 


green = 111111 
red = 111111 
blue = 111111 


Select color 
Color slot 5 


Set color 


green = 001001 
red = 100011 
blue = 000000 


cal pel) to S pixels: 


Domain 
sngl-val opnd = 1 byte (b2 & b1 = OO) 
mult-val opnd = 3 byte (bS - b3 = 010) 


logical pel = 5/256 x 5/256 


ound the edge of the screen. 
set to 5 x 5 pixels, the 
e thick. 


Select color 
Color slot 02 


Point set, absolute invisible 
x = O000000000b (0/256d) 
y = 000000000b (0/256d) 


TEKTRONIX 4010 
GRAPHIC EMULATOR 
FOR YOUR 
PERSONAL COMPUTER 


\-GRAPH is your link into the 
world of powerful, high resolution 
graphics. Now your personal com- 
puter can act as a Tektronix 4010 ter- 
minal. 

Not just an emulator, V-GRAPH 
can save graphics and text on disk 
and replay or print it later without 
reconnecting to the host computer. 

V-GRAPH provides an equivalent 
for every function found on the 
Tektronix, including the cross-hair 
cursor used for graphic input. Plus, 
control and function keys may be 
programmed to emit commonly used 
character strings - saving you time 
with logon sequences and host com- 
puter commands. 

V-GRAPH supports the highest 
resolution possible, and is currently 
available for the IBM PC, Zenith 
Z-100 and Victor 9000. Requires 64K 
of memory and MS-DOS. $120 


Your link into the world 
of high-resolution 
graphics 


CompuView 


1955 Pauline, Ann Arbor, Mi48103 
Telephone (313) 996-1299 
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Professional tools 


for the software intro to NAPLPS 


developer and Continued from page 63 
business ee Se a eee 
0052: 30 00110000 Rectang] tlined 
system user. 0053: 5B 01011011 delta x = 011111010b (250/256d) 
0054: 78 01111000 delta y = 011000010b (194/256d) 
0085: 52 01010010 


ProTools” 


Reset logical pel to 1 x 1 (i.e., thin line): 


NING STA Z LE oosé: 21 00100001 Domain 
pefemionn cic : be defined just before the macro is invoked. 
ro : Shift Ci control set into in-use table and output macro 
3 Opcode: 
0090: 1B 00011011 <ESC> 
0091: 40 01000000 Define macro 
0092: 7F 01111111 Macro 7F 
0093: 3E 00111110 Select color 
0094: 54 01010100 Color slot 5 
0095: 35 00110101 Polygon, filled relative 
0096: 48 01001000 delta x = 001011000b (88/256d) 
0097: S8& 01011000 delta y = O00000000b (0/256d) 
0098: 40 01000000 
00399: 40 01000000 delta x = 000001100b (12/256d) 
0100: 4E 01001110 delta y = 000110010b (50/256d) 
0101: 62 01100010 
0102: 70 01110000 delta x = 110001111b (-112/256d) 
0103: 48 01001000 delta y = O000000000b (0/256d) 
0104: 78 01111000 
: Make the logical pel 3 pixels wide: 
~ 0105: 21 00100001 Domain 
Rec powerful batch com 0106: 48 01001000 sngl-val opnd = 1 byte (b2 & bl = 00) 
$s may be piped. All 0107: 40 01000000 mult-val opnd = 3 byte (bS - b3 = 010) 
0108: 40 01000000 logical pel = 3 x 3 
0109: SB 01011011 
0110: 3E 00111110 Select color 
0111: 44 01000100 Color slot 1 
ces 0112: 25 00100101 Set point, relative invisible 
U LU, 0113: 40 01000000 delta x = 000101101b (45/256d) 
. age | ile 0114: 6E 01101110 delta y = 000110011b (51/256d) 
entry screens, menus, win 0115: 6B 01101011 
jema oraih Fe ms - 
° eee 0116: 29 00101001 Line, relative 
4 0117: 40 01000000 delta x = O00000000b (0/256d) 
0118: 46 01000110 delta y = 000110010b (50/256d) 
0119: 42 01000010 
3; Set the logical pel back to 1 (which was its value when 
3 we atarted this macro.) 
rieisiots SB0W! 0120: 21 00100001 Domain 
ce) . 0121: 48 01001000 sngl-val opnd = 1 byte (b2 & bl = 00) 
0122: 40 01000000 mult-val opnd = 3 byte (b5 - b3 = 010) 
as 0123: 40 01000000 logical pel = 1x1 
0124: 49 01001001 
0125: 23 00100011 Texture 
0126: 58 01011000 line texture solid (b2 & bli = 00) 
Hy highlight off (b3 = 0) 
: texture pattern crosshatch (b6-b4 = 011) 
0127: 3E 00111101 Select Color 
0128: 5O 01010000 Color slot 4 
0129: 2D 00101101 Arc, filled 
0130: 40 01000000 x = O00000000b (0/256d) 
0131: 46 01000110 y = 000110010b (50/256d) 
0132: 42 01000010 
0133: 23 00100011 Texture 
0134: 40 01000000 texture pattern solid (b6-b4 = O00) 
0135: 25 00100101 Point, relative invisible 
0136: 40 01000000 delta x = O00000000b (0/256d) 
0137: 41 01000001 delta y = 000001010b (10/256d) 
0138: 42 01000010 
0139: 3E 00111110 Select color 
0140: 4C 01001100 Color alot 3 
0141: 2D 00101101 Arc, filled 
0142: 40 01000000 x = O00000000b (0/256d) 
0143: 43 01000011 y = 000011110b (30/256d) 
0144: 46 01000110 
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0145: 1B 

0146: 45 
; 
3 Execute the macro once, after first setting the drawing 
3 point to the correct spot: 


00011011 <ESC> 
01000101 End macro definition 


0147: 24 00100100 Set point, absolute invisible 

0148: 40 01000000 x = 000010100b (20/256d) 

0149: 51 01010001 y = 000001010b (10/256d) 

0150: 62 01100010 

0151: 1B 00011011 <ESC> 

0152: 2A 00101010 Intermediate character for G2 set 

0153: 7A 01111010 Final character to designate macro set 
0154: 19 00001001 Single-shift 2 (G2 to in-use, non-lock) 
015S: 7F 01111111 Macro name = 7F 


; Reset drawing point and execute macro again: 


0156: 24 00100100 Set point, absolute invisible 
0157: 50 01010000 x = 010010100b (148/256d) 
0158: 51 01010001 y = 000001010b (10/256d) 
01593: 62 01100010 
; 
0160: 1B 00011011 <ESC> 
0161: 2A 00101010 Intermediate character for G2 set 
0162: 7A 01111010 Final character to designate macro set 
0163: 19 00001001 Single-shift 2 (G2 to in-use, non-lock) 
0164: 7F 01111111 Macro-name = 7F 
0165: OE 00001110 Since the macro we just executed ends with 
H an ARC opcode which can have a variable 
$ number of operand bytes, we must tell the 
‘4 interpreter that the string of operands ia 
- finished. We do this by sending any byte in 
: which bit 7 is set to 0, i.e., an opcode byte. 
: Shift Out (OEh) is commonly used for this. 
H If we don’t do this, the decoder will never 
display the final arc, since it will forever 
s wait for additional operands. 


New Release 
44 


We've continually improved Microstat since it was introduced in 
1978, and the latest release includes many new features you've 
wanted. 


Data sets that can exceed memory 

Multiple Regression (including 
Stepwise) 

Scatterplots (including best fit 
regression) 

Correlation Analysis 

12 Nonparametric tests 

8 Probability Distributions 

Descriptive Statistics 

Easy Installation 


Interactive and Batch Processing 


Expanded Data Management 
Subsystem with New Data 
Transforms 


Reading data files created by other 
programs 


3 types of Analysis of Variance 
Time Series 
Crosstabs and Chi-Square 


Factorials, Permutations, and 
Combinations 


Hypothesis Tests 


Microstat’s algorithms have been designed to prevent numeric overflow errors 
and yield unsurpassed accuracy. Microstat’s price is $375.00 including the user's 
manual and is available for the Z80, 8086, 8088 CPU’s and CP/M8O, CP/M86, 
MS-DOS, and PC-DOS. To order, call or write. 


6413 N. College Ave. @ Indianapolis, IN 46220 
(347) 255-6476 
ECOSOFT#ING. 


Trademarks: Microstat (Ecosoft), CP/M (Digital Research), MS-DOS (Microsoft), 
PC-DOS (IBM), Z80 (Zilog), 8086, 8088 (intel). 
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25 


Single Sided 
Double Density 


Soft sector 51/4" flexible diskettes 


24 


Double Sided 
Double Density 


*Complete with hub reinforcing rings, 
Tyvek sleeves, color coded user 
labels, and write protect tabs. 


Quality you expect 
at a price you don’t. 


Proven quality at a great price. BECK offers 
you a full satisfaction money-back guaran- 
tee - you can’t lose! If you like the quality of 
3M, Dysan, Verbatim, et al, you'll like BECK. 
® Satisfaction, Money-Back Guarantee 
© 100% Certified, 100% Error-Free 
¢ Full 7-Year Warranty 
Tested and Retested 21 Times to 42 Rigid 
Specifications 
© Meets or Exceeds ANSI Standards 
For IBM, Apple, TRS, and 97% of popular 
computers. 
Order Toll Free 1-800-232-5634. 
Available in 25-Pack only plus freight. 
Bulk product inquiries welcome. 


COD’s CASH ONLY 
Corp. Accts Welcome 


Order Now Toll Free 
Door to Door in 48 hrs. 


h3OO-BEGEMIFRG 


(In New Hampshire call 924-3821) 
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Graphics and 
Computing 
power on 
three notable 
armas 


n the last few years, advanc- 
ing technology and falling 
prices in graphics hardware 
have spawned a whole new 
breed of microcomputer sys- 
tems. These systems have im- 
mense graphic capabilities 
compared to previous gener- 
ations, at little or no additional cost. 

One interesting feature of this 
graphics explosion has been the lack of a 
single leader or standard emerging. In- 
stead of the trend, becoming increasing- 
ly common in the last few years, of wait- 
ing for a single product to become 
successful and then copying it, there is a 
tendency for companies to come out 
with distinctly different products, at 
least in terms of their graphics 
capabilities. 

These products fall into many 
unique families, each suited to individ- 
ual market needs. In the graphics field 
in microcomputers today, it is possible 
for the systems integrator, OEM, pur- 
chasing agent, or small businessman 
each to choose the graphics system best 
suited to his needs. And with graphics 
standards beginning to take a foothold, 
the variety of graphics systems means 
even more flexibility. 

For this article, we have chosen a 
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Graphics 


on t 


DEC PRO 350, 
NCR PC, and 
_ Mindset 


he 


representative system from each of 
three widely different families of prod- 
ucts. Unfortunately, the newest of these 
systems, the Mindset, was not available 
in enough time for full evaluation. 


Comparison of features 

Table 2 presents a brief comparison 
of features among the three systems. 
Several of these features require further 
explanation. 


Processing power 

The division of processing power 
among specialized and general tasks 
represents a major difference in philoso- 
phy among the three systems. 

The PRO 350 has all of its proces- 
sor power devoted to general applica- 
tions. Its powerful high-speed F11 pro- 
cessor chip set with hardware floating 
point—the same chip set used in the 
PDP-11/23, PDP-11/23+, PDP- 
11/24, and Micro/PDP-11—give it ex- 
ceptional power for a microcomputer. 
However, it does not have as much 
hardware assist dedicated to graphics 
processing, with the exception of three 
LSIs on the basic video board (plus two 
additional LSIs with the extended bit- 
mapped option) for some fairly sophisti- 
cated pixel-level scrolling, both vertical 
and horizontal, and for pel-level (char- 
acter-like) pattern repetitions. The re- 
sult is a generally very high perfor- 


Table 1. Benchmark times, interpreted and compiled (sec) 


NCR PC 
Benchmark Int. Comp. 
Sieve of 27.1 0.35 
Eratosthenes 
Circles 124 14 
Quadrilaterals 265 1.0 
Filled 4450 83 
quadrilaterals 


mance system, but with lower graphics 
drawing speed for basic graphics 
primitives than other systems with 
greater hardware support. 

The NCR Personal Computer 
(commonly known as the DecisionMate 
5) represents almost the other extreme. 
Its Z80A and 8088 processors have the 
standard level of processor performance 
expected in personal computers today. 
But its graphics are controlled by the 
NEC 7220, a high-performance raster 
graphics controller. Consequently, its 
general performance is unexceptional, 
while its graphics performance, using 
only those functions provided by the 
7220, is exceptional. Unfortunately, the 
instructions supported by the 7220 are 
somewhat limited, being unable to per- 
form tasks such as filling objects (other 
than properly oriented rectangles), 
moving objects, drawing curves other 
than circular arcs, etc. Due to the high 
resolution of the NCR graphics display 
and the modest processor power, func- 
tions not provided by the 7220 are pain- 
fully slow if implemented in software. 

The Mindset represents an attempt 
to achieve high levels of processor pow- 
er in both general and graphics specific 
areas. The main processor is an Intel 
80186, a fully 16-bit version of the popu- 
lar 8088, with many integrated support 
chips. Also, it runs at a higher clock rate 
than most personal computer CPUs. 
Mindset claims a 30% speed advantage 
over more common personal computer 
configurations. In addition, the Mindset 
has two custom VLSI chips enhancing 
its graphics performance, as well as an 
additional frame buffer so that the pro- 
cessor can work on one frame while the 
VLSI chips are displaying another. The 
Mindset was clearly designed with 
graphics performance in mind. 


Processing benchmarks 

In order to aid comparisons of per- 
formance, several benchmarks were 
prepared. The results, shown in Table 1, 
deserve some explanation. Each bench- 
mark was run twice on each system, 
once in interpreted Basic and once in a 
compiled language with graphics sup- 


DEC PRO 350 Mindset 
Int. Comp. Int. 

24.4 0.30 15.3 
27 23 9.0 
25 20 5.8 
62 57 102 


port (except for the Mindset, which was 
run in interpreted Basic only). The lan- 
guages used were GW Basic and the MS 
Pascal compiler on the NCR and 
PRO/Basic and Pascal on the PRO 350. 
The graphics in the compiled version 
were done with NCR/Graph on the 
NCR and the Core Graphics Library on 
the PRO 350. 


With graphics 
Standards taking 
hold, the variety 
of graphics 
systems means 
more flexibility. 


The sieve of Eratosthenes bench- 
mark determines the first 2500 prime in- 
tegers. It involves extensive integer 
arithmetic, looping, array indexing, and 
other basic processor functions. As 
such, it demonstrates the basic speed of 
a variety of processor primitive 
operations. 

The circle test consisted of drawing 
126 circles of decreasing radii with their 
centers rotated around another imagi- 
nary circle so that they contained one 
common point, producing a Nautilus ef- 
fect. As such, it has heavy floating-point 
computation (sine and cosine computa- 
tions to determine the centers) plus sim- 
ple graphics primitives. This is intended 
to simulate heavy calculations and 
graphics together, such as a CAD 
system. 

The quadrilateral test is comprised 
of drawing 100 quadrilaterals. The four 
coordinates are chosen to lie at random 


points in each quadrant of the full 
screen. The test is run twice, once with 
the quadrilaterals merely outlined, and 
once filled. Computations are light, and 
the times are basically the drawing 
times of the primitives. This is intended 
to represent applications such as anima- 
tion, which are primarily drawing-time 
related. Note that the fill algorithm for 
the compiled version on the NCR was 
written in software using the 7220 line 
drawing functions, as filling of random 
quadrilaterals was not supported by the 
7220. 

The results above clearly indicate 
that the general processor power of the 
PRO 350 is much the greater of the two 
evaluated. Although it does not execute 
the simple instructions used in the sieve 
benchmark much faster than the NCR, 
its richer instruction set allows much 
faster software graphic algorithms. This 
is clearly shown by comparing the inter- 
preted quadrilateral benchmarks, 
which are performed entirely in soft- 
ware by both systems. The advantage of 
the hardware floating point is clearly 
demonstrated by the compiled circle 
test, where the PRO 350 competes well 
even though the NCR circle generation 
is done by hardware. 

The quadrilateral benchmarks are 
of particular interest. The compiled un- 
filled version shows the vast advantage 
of the NCR in cases where computation 
is light and only 7220 functions are 
used. In the filled version, the compiled 
benchmark on the NCR was written us- 
ing a software fill algorithm that used 
the 7220 line drawing function. Note 
that although this increased perfor- 
mance over the pure software algorithm 
by more than fiftyfold, the PRO 350 
was still faster in pure software. 

Note that the interpreted Basic 
programs on the NCR used software 
graphics algorithms, while the compiled 
routines on the NCR used the 7220 
wherever possible. By contrast, the 
PRO 350 used its GIDIS software 
graphics driver for both interpreted and 
compiled programs. The time differ- 
ences noted are mainly due to the com- 
parison of interpretation versus com- 
piled execution of the rest of the 
program, rather than differences in 
speed of graphics execution. Note also 
that the PRO 350 was doing considera- 
bly more work than the NCR, in that 
the plots on the PRO 350 were drawn in 
world coordinates, followed by clipping 
and scaling, whereas the NCR com- 
mands had to be specified directly in 
pixel coordinates. 

Though the benchmarks were only 
partially available on the Mindset, the 
results indicate that it is somewhat 
higher than the NCR in general power, 
and similar to the 7220 in speed, but for 


67 


3 Systems 


Continued from page 67 
a different set of primitives. 

Overall, for graphics performance, 
the PRO 350 can be expected to be the 
most consistently powerful over a wide 
variety of graphics applications, while 
for more specialized applications, either 
the NCR or the Mindset may show 
higher performance. 


Display characteristics 

Text characteristics were similar 
on both systems reviewed, with color as 
the single exception. The NCR defaults 
to a green on black combination that is 
very easy on the eyes. The PRO 350, 
however, has a setup function to deter- 
mine whether a monochrome or color 
monitor is attached. If set in mono- 
chrome mode with a color monitor, it 
also defaults to an easy green on black. 
However, it then will not show any col- 
or but green, even if color software is 
run. If color is to be displayed, the moni- 
tor must be set up as color, in which case 
its default colors are a glaring white on 
black, which is difficult to read in 80- 
column text, and very difficult in 132- 
column text. I was unable to find a way 
to change this, as even if different colors 
were set up via application software, 
they were continuously being reset at 
several points in the software, such as 
whenever an application returned con- 
trol to the menus. 

Graphics display characteristics 
are quite different among the three sys- 
tems. The NCR has the highest resolu- 
tion in color mode in terms of sheer 
number of pixels. While the PRO350 is 
close, its rather unusual distribution of 
pixel resolution, with four times as 
many pixels horizontally as vertically 
(which translates to an actual aspect ra- 
tio of 2'%-to-1, since it is an 8 x 5, and 
not a square, viewport), makes it appear 
lower in resolution in certain cases. Cir- 
cles, for example, look rounder and 
smoother on the NCR than on the PRO 
350, although circles on the PRO 350 
are still far better than those on the aver- 
age microcomputer, such as the IBM 
PC. The extra horizontal resolution on 
the PRO 350, however, is what allows it 
to reasonably display 132-column text. 
The Mindset has much lower resolu- 
tion, at least in color, although its 
monochrome resolution is as high as the 
others. This, however, can be better if 
what is desired is speed over resolution, 
such as for animation. 

There are significant differences in 
color performance as well. The NCR 
has only eight fixed colors, which re- 
moves it from useful entry into several 
markets where the artistic flexibility al- 
lowed by color mixing is important. The 
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Mindset, with 16 colors selectable out of 
a palette of 512, represents the other ex- 
treme. This allows it to be used to create 
far more esthetically pleasing pictures. 
In addition, color mapping can be used 
to great advantage in creating pseudo- 
animation. It represents one of the very 
few microcomputer products which 
meet the minimum color display re- 
quirements for the NAPLPS videotex 
and teletext standards. This means that, 
with appropriate software, it could 


properly display the frames residing on 
most videotex systems. It is an excellent 
candidate for use as a videotex terminal. 

The PRO 350 is between the others 
in the area of color. It does have a color 
palette like the Mindset, which is un- 
usual in microcomputer graphics, but 
only eight colors simultaneously out of 
a palette of 256. This allows similarly 
pleasing color selections to those on the 
Mindset. Where the Mindset allows 
eight levels each of red, blue, and green 


Table 2. A comparison of three new graphics systems 


Feature NCR PC 

CPU Z80S @ 4 MHz 
(8088 @ 5 MHz 
optional) 

Graphics NEC 7220 

coprocessor 

Math 8087 (optional) 

coprocessor 

Display 12” monochrome or 
color 

Text 80 25 

Graphics 640 x 400 in 8 fixed 
colors 

Memory 64K-512K 

Memory None 

management 

1/0 ports All optional 

standard 

Disks one 360K floppy 
(additional floppy or 
10 MB Winchester 
optional) 

Operating CP/M-80, 

systems CP/M-86, MS-DOS, 


UCSD p-system 


Price for a base 
dev’t system* 


$5,690 


Price for a $7,250 
graphics 

development 

system 


DEC PRO 350 
Fil (PDP 11/23) 


3 custom LSI, + 
2 add’! w/bit- 
mapped extension 


standard 


12” monochrome or 


Mindset 
80186 @ 6 MHz 


two custom VLSI 


none 


not available; can 


13” color use composite, 
RGB or TV set 
8024 or 132K24 8025 or 40x25 


960 x 240 in 8 ofa 


320 x 200 in 16 of a 


pallete of 256 colors _ pallete of 512 or 
640 x 400 in 2 
colors 

512K-1024K 32K-224K plus 
32K frame buffer 

Standard None 

two RS-423 serial, All optional 

for printer, comm 

two 400K floppies — two 360K floppies 

(5 MB or 10 MB (optional) no hard 

Winchester disk 

optional) 

P/OS, RT-11, MS-DOS 

Venix, UCSD 

p-system, PC-DOS, 

MS-DOS, CP/M 

$8,890 $2,287 

$11,100 $3,240 


*Development system includes a hard disk (except for the Mindset, which does 
not have a hard disk option) and software to assemble and compile programs. 


in mixing color, the PRO 350 allows 
only four levels of blue. This is claimed 
to be because the human eye is half as 
sensitive to changes in blue as the other 
two colors. 

The restriction to eight colors at a 
time can be more of a problem. The 
demonstration of NAPLPS videotex 
from the Viewtron system which I saw 
on a PRO 350 had one frame that used 
more than eight colors and blinking be- 
tween these colors to produce an anima- 
tion effect. That frame looked really 
bad, but the rest of the hundred or so 
frames looked fine. The original artist 
might have noticed that certain colors 
were wrong if the frame had used more 
than 8 colors, but they looked fine to the 
casual observer. 


Software 

Software availability and compati- 
bility may well be the basis on which 
one of these systems is chosen by many 
people. Once again, the systems have 
very different software philosophies. 

NCR has opted for maximum com- 
patibility with the existing microcom- 
puter market. If the optional 8088 pro- 
cessor is included, the NCR will run 
CP/M-80, CP/M-86, MS-DOS, and 
soon the UCSD p-system. In addition, 
utilities are provided to segment the 
hard disk and format each of two pieces 
for a different operating system and to 
convert files from one operating system 
to another. Thus it is compatible with 
all of the biggest current microcomput- 
er markets. 

Although the NCR is not totally 
compatible with the IBM PC and its 
clones (and does not claim to be), it and 
the IBM PC can read each other’s disks 
and run some of each other’s programs. 
Many of the most popular languages 


and productivity programs, while they 
may not port directly from an IBM PC, 
exist in a form approved by NCR to run 
on the NCR. 

This maintains maximum compati- 
bility of the NCR unit with the micro- 
computer world; that world, however, is 
not notoriously rich in graphics soft- 
ware—at least, not yet. If your primary 


_ aes 
The clearcut 
differences 
make it possible 
to tailor a 

m to your 
individual needs. 
Pee 


intention is graphics in its own right, as 
opposed to graphics based on data from 
existing microcomputer productivity 
programs, the PRO 350 may be more 
appropriate. 

The P/OS operating system sup- 
plied with the PRO 350 is merely a thin- 
ly disguised version of RSX-11M-PLUS 
migrated from the PDP 11 series. Other 
PDP 11 operating systems, such as RT- 
11 and Venix are also available on the 
PRO 350. (Venix is an implementation 
of Unix Version 7 with Berkeley en- 
hancements, from VenturCom.) Most 
PDP 11 programs may be ported to the 
PRO 350 with some effort. Languages 


supported by DEC on the PRO 350 in- 
clude Macro-11 (the PDP 11 macro as- 
sembler), Fortran 77, Pascal, C, Ba- 
sic +2, Cobol, DIBOL, and the 
p-system (layered above P/OS). In ad- 
dition, there is a CP/M card available 
from DEC and a PC-DOS/MS-DOS 
card available from Virtual Microsys- 
tems. The PC-DOS/MS-DOS card in- 
cludes an 8 MHz 8086 CPU, 16K of 
screen buffer RAM, and an additional 
256K of user RAM. (Editor’s Note: Vir- 
tual Microsystems claims to be complete- 
ly PC compatible, including IBM ROM 
BIOS emulation, PC bit-mapped graph- 
ics, and monitor I/O; however, we have 
not verified this claim. Contact Virtual 
Microsystems, 2150 Shattuck Ave. 
7720, Berkeley, CA 94704; (415) 841- 
9594.) 

In addition, the PRO 350 supports 
many graphics standards. In release 1.7 
of P/OS, these include the ACM CORE 
standard, through a Core Graphics Li- 
brary (CGL) available as subroutine 
calls, and ReGIS (available with the Pro 
Communications software package), a 
terminal driver used in much DEC 
equipment. 

In release 2.0, which should be 
available by the time you read this, the 
range will be extended to include 
Tektronix 4014 emulation and 
NAPLPS decoding. In addition, users 
are allowed access to the DEC internal 
standard called GIDIS, an extremely 
robust standard used to implement all 
these other standards. Direct access to 
the graphics bitmap is also possible. 

The PRO 350 also provides user ac- 
cess to many of the operating system 
functions, including text editing, forms 
management, and communications ser- 
vices. This can significantly shorten de- 
velopment time for applications, as well 


THE 


48825 


IEEE_488 TO S-100 INTERFACE 


Controls IEEE 488 (HPIB) Instruments with 
an S-100 computer 


Acts as controller or device 


Basic and assembly language drivers supplied 
Meets IEEE 696 specification 

Industrial quality burned in and tested 

Up to 125K bytes/sec under software control 
3 parallel ports (8255-5) 


$375 


DSw DIGITAL 


20655 HATHAWAY AVENUE 
HAYWARD, CA 94541 ¢ (415) 887-5711 
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3 Systems 


Continued from page 69 
as lower space requirements for applica- 
tions, both in memory and on disk. 
The Mindset, partly because it is 
the newest, has the least software sup- 
port and compatibility. It has a proces- 
sor compatible with the 8088 and an 
MS-DOS operating system, plus many 
additional graphics support functions 
available to the user in its ROM BIOS. 
However, its display characteristics dif- 
fer so greatly from those of other ma- 
chines such as the IBM PC, that many 
MS-DOS programs will not run on it di- 
rectly without conversion. 


The current list of software that is 
either specific to the Mindset, runs on 
the Mindset, or has been converted to 
the Mindset fits easily on two pages. Al- 
though this can be expected to expand 
rapidly due to migration of other MS- 
DOS packages, one current problem is 
that extended graphics support using 
their specific hardware and ROM BIOS 
enhancements is currently available 
only in assembler and interpreted Basic. 

Price. Prices listed (Table 2) are for 
a fully equipped graphics development 
system. For the NCR and the PRO 350, 
this means a system with a 16-bit pro- 
cessor, color graphics and monitor, 
512K of RAM, a 10 MB hard disk, one 


CP/M-80 C Programmers ... 


Save time 


... with the BDS C Compiler. Compile, link 
and execute faster than you ever thought 


possible! 


If you’re a C language 
programmer whose patience is 
wearing thin, who wants to spend 
your valuable time programming 
instead of twiddling your thumbs 
waiting for slow compilers, who 
just wants to work fast, then it’s 


BDS C features include: 


© Ultra-fast compilation, linkage and 
execution that produce directly 
executable 8080/Z80 CP/M command 
files. 

* A comprehensive debugger that 
traces program execution and 
interactively displays both local and 


source code. 


PiUs irr. 


external variables by name and 
proper type. 

* Dynamic overlays that allow for run- 
time segmentation of programs too 
large to fit into memory. 


Reviewers everywhere have 
praised BDS C for its elegant 
operation and optimal use of 
CP/M resources. Above all, BDS C 
has been hailed for it’s remarkable 
speed, 


BYTE Magazine placed BDS 
C ahead of all other 8080/Z80 C 
compilers tested for fastest 
object-code execution with all 
available speed-up options in use. 
In addition, BDS C's speed of 
compilation was almost twice as 


* A thorough, easy-to-read, 181-page 
user's manual complete with 
tutorials, hints, error messages and 
an easy-to-use index — it's the 
perfect manual for the beginner and 
the seasoned professional. 


fast as its closet competitor 
(benchmark for this test was the 
Sieve of Eratosthenes). 


“I recommend both the 
language and the implementation 
by BDS very highly.” 

Tim Pugh, Jr. 

in Infoworld 
“Performance: Excellent. 
Documentation: Excellent. 
Ease of Use: Excellent." 


time you programmed with the 
BDS C Compiler. 

BDS C is designed for 
CP/M-80 and provides users with 
quick, clean software 
development with emphasis on 
systems programming. 


¢ A 120-function library written in both * An attractive selection of sample 
C and assembly language with full 


programs, including MODEM- 
compatible telecommunications, 
CPIM system utilities, games and 
more. 


A nationwide BDS C User's Group 
($10 membership fee — application 
included with package) that offers a 
newsletter, BDS C updates and 
access to public domain C utilities. 


Don’t waste another minute on 
a slow language processor. Order 
your BDS C Compiler today! 


Complete Package (two 8" SSDD disks, 
181-page manual): $150 

Free shipping on prepaid orders inside 
USA 


VISAIMC, COD's, rush orders accepted. 
Call for information on other disk 
formats. 


BOS C is designed for use with CP/M-80 
Operating systems, version 2.2. or higher. It is 
not currently available for CP/M-86 or MS- 


in Lifelines/The Software 


Magazine 


BD Software, Inc. 
P.O. Box 2368 
Cambridge, MA 02238 
(617) 576-3828 
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floppy for the NCR and two for the 
PRO 350, operating system, extended 
Basic, and one compiled language with 
graphics support. Note that the soft- 
ware support provided on the PRO 350 
in the form of graphics and other tools is 
significantly greater. 

The Mindset, on the other hand, 
does not come with a hard disk, 512K of 
RAM, or a compiled language with 
graphics support. Its price is based on a 
16-bit processor, color graphics and a 
color monitor (of similar quality to 
those provided by the other two manu- 
facturers), 256K of RAM, two floppy 
disks, operating system, and extended 
Basic. A similar configuration of either 
of the other two systems would cost ap- 
proximately $3,000 less. 

Overall, the prices seem greatly dif- 
ferent, but on closer inspection, the dif- 
ferences seem to be based on the hard- 
ware features and software support 
provided. You get what you pay for. 


Summary 

In general, the graphic characteris- 
tics of the various systems suit them to 
specific markets. The high resolution 
and limited color flexibility of the NCR, 
combined with the speed of the 7220 for 
displaying certain geometric primitives, 
make the NCR suited to-such applica- 
tions as business graphics or CAD, 
where many colors or color mapping 
are of little importance compared to 
high resolution and drawing speed. 

The speed in displaying its own set 
of primitives, and the price, color flexi- 
bility, and slightly lower resolution of 
the Mindset make it more suitable for 
animation, games, and videotex, where 
cost, drawing speed, and esthetics are of 
prime importance. 

The general computing power of 
the PRO 350 and its uniform high speed 
for all graphic operations, together with 
its good resolution and color support, 
excellent support software, and com- 
patibility with DEC minicomputers 
make it suitable for a wide variety of 
markets. While the other systems may 
be better in their areas, the PRO 350 is 
the most general system. It is well suited 
for a large number of more flexible pro- 
fessional applications, such as graphics 
workstations and development systems, 
porting the wide variety of minicomput- 
er graphic products to the microcom- 
puter world, engineering and scientific 
systems, and many others. 

The differences are clearcut, and 
although it may take a great deal of in- 
vestigation, it is now truly possible to 
find a graphics system tailored to your 
individual needs. 


David Fournier, 1030 Hudson, Apt. #3, 
Hoboken, NJ 07030 


DISK MAKER® 
MAKES FIFTY 
DIFFERENT 
DISKS 


Solving the 5%” Disk Hassle 


Frustrated with the multitude of 5%” Disk Formats? 
Missing sales because you don’t have the right format? 


Wasting time downloading software? 


Solution: Disk Maker | 


YOUR BENEFITS 


DISK MAKER II 


© No more time consuming downloading. — Finding two computers, 


connecting them, getting a modem program running in each com- 
puter, and then waiting becomes a thing of the past. 


Complete standalone Disk Maker II base 
unit includes one 8” DSDD disk drive, one 
48 tpi 5%” DSDD disk drive, 6 MHZ 


e From yours to theirs — Your customer needs software on his XYZ | 280B, 64K CP/M system with Disk Maker 


software. An additional 8” drive, a 96 tpi 


but you have it on ABC. Disk Maker does the conversion — at disk | Hopp Cie and a 10 Wi haniceiaas 


speed. 


available as options. Just plug in your 
terminal and make disks! Base unit: 


e One to Many — Disk Maker can provide disks in any of over FIFTY | $2995.00 
formats. And the number of formats is increasing monthly. 


What is Disk Maker 1? 

Disk Maker is a product which allows you to Gurnt read and write 
over FIFTY popular 5%” disk formats on your existing S-100 
computer. 


What is included? 

¢ An S-100 Floppy Disk Controller Board — supports 4 drives, any 
combination of 5%” or 8” — double-sided, double-density, 48 tpi 
or 96 tpi. And extendable to the new 3” drives in the near future! 


© 48 tpi to 5%” Disk Drive — double-sided, double-density in a 
dual drive cabinet and power supply. A second 96 tpi DSDD 
drive is optional. Drive cables included. 


e Powerful Disk Maker Software. DMFORM formats diskettes in 
any of over FIFTY formats. DMSET automatically links Disk 
Maker with your CP/M system to create up to four additional disk 
drives on your system. You can then just copy any programs 
from your system's disk drives to Disk Maker's — using standard 
CP/ME® utilities or our enhanced Multiple Copy (MC) program. 


NEW 


What disk formats can | make? 

Any of over FIFTY formats. Osborne, Cromemco, DEC Rainbow 
and VT180, Epson, Sanyo, TI, Xerox, Eagle, Archives, KayPro, 
NEC, IBM PC (CP/M 86), SuperBrain, Otrona Attache, Zenith 
Z-100, Heath (Soft Sector) and TeleVideo to name just a few. And 
new formats as they are added 


How much does it cost? 

Disk Maker |, with S-100 controller board, one 48 tpi DSDD 5%" 

disk drive, dual drive cabinet and power supply, cables and Disk 

Maker software is priced at $1,500.00! (plus shipping.) Please 

notice: There is no per format charge. All formats currently avail- 
able are provided at no extra charge. Future software updates are 

only $25.00. 


Options: 
96 tpi DSDD 5%" drive: $385.00 
8” DSDD drive, power supply & cabinet: $840.00. 


TM - CP/M, CP/M 86 - Digital Research, Disk Maker — New Generation Systems 


GENERATION 1800 Michael Faraday Drive — Suite 206 — Reston, VA 22090 
SYSTEMS, inc. (703) 471-5598 © (800) 368-3359 
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Super assemblers 
plus the world’s 
largest selection of 


cross assemblers! 


Z-80 

Macroassembler $49.50 

Power for larger programs! This 

2500AD macroassembler includes: 

* Zilog Z-80 Macroassembler (with 
the same powerful features as all 
our assemblers) 

* powerful linker that will link up to 
128 files 

* Intel 8080 to Zilog Z-80 Source 
Code Converter (to convert all 
your Intel source to Zilog Syntax 
in one simple step) 

* COM to Hex Converter (to convert 
your object files to Hex for PROM 
creation, etc.) 

* 52 pages User Manual 


8086/88 Assembler 
with Translator $99.50 
Available for MSDOS, PCDOS, or 
CPM/86! This fully relocatable macro- 
assembler will asemble and link code 
for MSDOS (PCDOS) AND CPM/86 
on either a CPM/86 or MSDOS 
machine. This package also includes: 
* An 8080 to 8086 source code 
translator (no limit on program 
size to translate) 
* AZ-80 to 8086 translator 
* 64 page user manual 
* 4 linkers included: 
—MSDOS produces .EXE file 
—CPM/86 produces .CMD file 
— Pure object code generation 
— Object code and address 
information only 
Linker features: 
* Links up to 128 files 
¢ Submit mode invocation 
¢ Code, Data Stack and extra 
segments 
¢ Handles complex overlays 
¢ Written in assembly language for 
fast assemblies. 
* MICROSOFT .REL format option 
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Z-8000 Cross Development 
Package $199.50 
Instant Z-8000 Software! This 
package allows development and 
conversion of software for the 
Z8001, 8002, 8003 and 8004 based 
machines on aZ-80, Z-8000 or 8086 
machine. This powerful package 
includes: 
* aZ-80/8080 to Z-8000 Assembly 
Language Source Code Translator 
¢ Z-8000 Macro Cross Assembler 
and Linker 
The Translators provide Z-8000 
source code from Intel 8080 or Zilog 
Z-80 source code. The Z-8000 
source code used by these 
packages are the unique 2500AD 
syntax using Zilog mnemonics, 
designed to make the transition 
from Z-80 code writing to Z-8000 
easy. 


All 2500 AD Assemblers and 


Cross Assemblers support the 
following features: 
Relocatable Code — the 
packages include a versatile Linker 
that will link up to 128 files together, 
or just be used for external 
reference resolution. Supports 
separate Code and Data space. 
The Linker allows Submit Mode or 
Command Invocation. 

Large File Handling Capacity 
—the Assembler will process files 
as large as the disk storage device. 
All buffers including the symbol table 
buffer overflow to disk. 

Powerful Macro Section— 
handles string comparisons during 
parameter substitutions. Recursion 
and nesting limited only by the 
amount of disk storage available. 
Conditional Assembly—allows 
up to 248 levels of nesting. 


Assembly Time Calculator— 
will perform calculations with up to 
16 pending operands, using 16 

or 32 Bit arithmetic (32 Bit only for 
16 Bit products). The algebraic 
hierarchy may be changed through 
the use of parentheses. 


Include files supported— 
Listing Control—allows listing 
of sections on the program with 
convenient assembly error detec- 
tion overrides, along with assembly 
run time commands that may be 
used to dynamically change the 
listing mode during assembly. 
Hex File Converter, included 
—for those who have special 
requirements, and need to generate 
object code in this format. 


Cross reference table 
generated— 


Plain English Error 
Messages— 


System requirements for all pro- 
grams: Z-80 CP/M 2.2 System with 
54k TPA and at least a 96 column 
printer is recommended. Or 
8086/88 256k CP/M-86 or MSDOS 
(PCDOS). 

Cross Assembler Special Features 
Z-8—512 User defined registers 
names, standard Zilog and Z-80 
style syntax support. 
8748—standard Intel and Z-80 
style syntax supported. 
8051—512 User defined register 
or addressable bit names. 

6800 Family— absolute or 
relocatable modes, all addressing 
modes supported, Motorola syntax 
compatible. 

6502—Standard syntax or Z-80 
type syntax supported, all 
addressing modes supported. 


« ===== 8086 and Z-8000 XASM includes Source Code Translators ======4 


I i 
| ZILOG IBMP.C. IBMP.C. OLIVETTI i 
E Z-80 SYSTEM 8000 8086/88 8086/88 M-20 - 
; CP/M® UNIX MSDOS CP/M86 PCOS ' 
— 8086/88 ASM $ 99.50 $ 99.50 = b 
' 8086/88 XASM $199.50 $750.00 $199.50 ; 
; 16000(all) XASM new 199.50 750.00 199.50 199.50 199.50 1 
y 88000 XASM new 199.50 750.00 199.50 199.50 199.50 rn 
gy 2-8000@ ASM 750.00 299.50 | 
i 2Z-8000 XASM 199.50 199.50 199.50 i 
§ Z-80ASM 49.50 : 
f 2-80 XASM 500.00 99.50 99.50 99.50 i 
- Z-8 XASM 99.50 500.00 99.50 99.50 99.50 i 
y §301(CMOS) new 99.50 500.00 99.50 99.50 99.50 | 
p 6500 XASM 99.50 500.00 99.50 99.50 99.50 E 
i 6502 XASM 99.50 500.00 99.50 99.50 99.50 Q 
I = 65CO2(CMOS)XASMnew 99.50 500.00 99.50 99.50 99.50 : 
- 6800,2,8 XASM 99.50 500.00 99.50 99.50 99.50 q 
P 6801,03 XASM 99.50 500.00 99.50 99.50 99.50 1 
§  6805XASM 99.50 500.00 99.50 99.50 99.50 a 
I 6809 XASM 99.50 500.00 99.50 99.50 99.50 j 
! 8748 XASM 99.50 500.00 99.50 99.50 99.50 - 
I 8051 XASM 99.50 500.00 99.50 99.50 99.50 4 
- 8080 XASM 99.50 500.00 99.50 99.50 99.50 i 
g 8085 XASMnew 99.50 500.00 99.50 99.50 99.50 | 
a 1802 XASMnew 99.50 500.00 99.50 99.50 99.50 i 
i F8/3870 XASM new 99.50 500.00 99.50 99.50 99.50 i 
I COPS400 XASM new 99.50 500.00 99.50 99.50 99.50 - 
- NEC7500 XASM new 99.50 500.00 99.50 99.50 99.50 j 
rT NSC800 new 99.50 500.00 99.50 99.50 99.50 i 
; SUBOtal.. < 1G es ea es - 
a Name CCC )0hW TO ORDER. Simply circle the product or ql 
1 Company products you wantin the price columns above, 
EB kdarace enter the subtotal at the bottom of that column i] 
i oo om _-»-s arn acd pp your total order. Don’t forget a 
5 vty —____State.___'Zip._______.._ “ghipping/handiing. Total $ I 
i Phone Ext. Check one: shipping/handling ; 
f ~=Make and model of computer L] 8" Single Density ($6.50 per unit, ] 
B® system) <=, 5 BIA Osho $20.00 per unit for F 
: C] C.0.D. (2500AD pays C.O.D. charges) 7 IBM PC. Int'l. airmail) $ - 
PEEVE N or Mastsieoil 2 Exp Cate nie/ye) El pate (Saticerdh qotal Order $ oe : 
i eee Be ieee a a SiGK atte pee a ee eee ee 
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raphics software is 
becoming more and 
more common and 
important in com- 
puter applications. 
However, in the 
microcomputer in- 
dustry, the lack of 
standard computer graphics interfaces 
has led to applications programs that 
must be customized for different ma- 
chines, or are available for only one ma- 
chine. The reason for this situation is 
that the leading microcomputer operat- 
ing systems (CP/M-80, CP/M-86, Con- 
current CP/M, MS-DOS and PC-DOS) 
provide standard interfaces for disk 
storage and simple character I/O, but 
have no similar interfaces for graphics 
peripherals. 

The Graphics System eXtension 
(GSX) from Digital Research, Inc. 
(DRI) provides a standard graphics in- 
terface for the operating systems men- 
tioned above. GSX complements these 
operating systems and has a similar 
structure, as shown in Figure 1. It han- 
dles internally all graphics-related ser- 
vice calls from the application program; 
service calls for disk storage and charac- 
ter I/O are passed to the operating sys- 
tem for processing. 


Structure of GSX 

GSX, like CP/M or PC-DOS, has 
two principal components: the Graph- 
ics Device Operating System (GDOS), 
and the Graphics Input/Output System 
(GIOS). The GDOS, like CP/M’s 
BDOS, provides a standard interface 
between the applications program and 
the operating system. There is also a 
standard interface between the GDOS 
and the GIOS. Thus, GDOS and BDOS 
each support a standard set of functions 
that can be accessed by an application 
program and that does not change from 
machine to machine. The GIOS and 
BIOS consist of hardware-dependent 
modules that convert service requests to 
the GDOS and BDOS into commands 
that are understood by the peripheral 
devices. The module that controls a spe- 
cific peripheral is usually called a device 
driver; there is one device driver for 
each peripheral attached to the system. 
Thus changing the plotter merely re- 
quires that the GIOS incorporate a de- 
vice driver for the new plotter. 

This structure ensures that an ap- 
plication program will run, without 
modification, on any machine that sup- 
ports GSX. Of course, peripheral char- 
acteristics will affect the results. For in- 
stance, a program on a machine with a 
high-resolution plotter, may draw 
green, red, and blue circles, while the 
same program, run on a machine that 


has only a low-resolution printer, will 
give only good approximations of the 
circles in black and white. 


GSX environment 

GSX is a dynamic system that is 
loaded before running a graphics pro- 
gram and remains resident until explic- 
itly removed from the system, when no 
further graphics programs are to be run. 
This means that the memory overhead 
for GSX (about 24K) is not incurred un- 
less GSX is loaded. 

The loading process brings the 
GDOS and GIOS into memory. Unlike 
CP/M’s BIOS, which always contains a 
driver for every character I/O device in 
the system and is resident at all times, 
the GIOS contains only one device 
driver—initially, the driver for the de- 
fault graphics device. Of course, this 
does not mean that you are restricted to 
one graphics peripheral: it merely 
means that GSX can work with only 
one peripheral at a time, so only one de- 
vice driver is loaded at any one time, 
though the application program can re- 
quest GSX to abandon the current de- 
vice driver and load another one in- 
stead. This is the workstation concept. 

A given workstation has one, and 
only one, device driver associated with 
it. An applications program can request 
the opening of a workstation, in the 
same way that it might request a file to 
be opened. 

Some of the peripherals supported 
under GSX on the IBM PC are listed in 
Table 1. You will note that these fall 
into four device types: displays, plotters, 
printers, and cameras. Table 2 shows 


Graphics 
Program 


Graphics Device 
Operating System 
(GDOS) 


Graphics 
1/O System 
(GIOS) 


Graphics 
Device 
plotter, printer, etc. 


Figure 1. GSX interface. 


the workstation (logical device) num- 
bers associated with each device class. 

The association of workstation 
(logical device) numbers to device driv- 
ers is accomplished by means of a file 
designated ASSIGN.SYS. Each entry in 
this file consists of a workstation num- 
ber, the name of the file containing the 
associated device driver, and (where 
necessary) a comment preceded by a 
semicolon. 

The following is an example of an 
ASSIGN:SYS file: 


1 A:|BMBLMP2 ;1BM Color adaptor, 


;MONOCHROME mode 

; |BM Color Adaptor, 
;COLOR Mode 

; |BM/Epson Graphics 
;Printer HI RES 
;Hewlett-Packard 
37470/7475A Plotter 


2 A: |BMBLCP2 
11 B:DD3EPSNH 


21 B: |1BMHP742 


This file may be created or modified 
with the aid of a text editor, or by using 
the GSX GINSTALL program. This 
program is menu driven and easy to use; 
it shows you the current status of the 
ASSIGN.SYS file and allows you to 
make changes via menu selection, pre- 
senting device driver descriptions in- 
stead of merely the rather cryptic 
filenames. When your selections are 
complete, GINSTALL saves the new 
ASSIGN.SYS file and copies all neces- 
sary device driver files to the selected 
program disk. Note that ASSIGN.SYS 
may specify more than one workstation 
number of a given class (e.g., the above 
example specifies two display devices), 
but a workstation number must be as- 
signed to one, and only one, unique de- 
vice driver name. 

Once ASSIGN.SYS has been set 
up, running an application program un- 
der GSX is easy. For example, to run 
DR DRAW under PC-DOS you would 
enter: 


GSX 
DRAW 


A similar sequence would start any 
GSxX-based graphics application. 


GDOS program interface 

The program/GDOS interface is 
very similar to the program/BDOS in- 
terface. There is a single entry point that 
accepts a function code (indicating a 
GSX call) and a reference to a parame- 
ter block. The GDOS performs the 
function, using the specified parame- 
ters, and then returns to the calling pro- 
gram. A status result for the open 
workstation is returned in the accumu- 
lator; any other results are returned 
through the parameter block. Listing 1 
shows typical GSX calling sequences in 
assembly language for 8- and 16-bit ma- 


Table 1. GSX drivers 
Displays: 


Artist2 graphics card 

Hercules graphics card 

IBM PC color adapter (color mode) 

IBM PC color adapter 
(monochrome mode) 

IBM 3270-PC adapter 
(hi-res color mode) 

IBM 3270-PC adapter 
(monochrome mode) 

Plantronics PC+ Colorplus adapter 


Plotters: 


Hewlett-Packard 7470A/7475A 
Houston Instruments DMP-29/4X 
Strobe 100/200/260 


Printers: 


Anadex DP-9001A/9501A/9625A 

C. Itoh 8510A 

Centronics 351/352/353 

Data South DS-180 

DEC LASO and LA100 

Diablo C150 Ink Jet 

IBM/EPSON graphics printers 

IDS Prism 80/132/480 
(monochrome) 

Mannesmann Tally MT160 
(hi-res mode) 

Okidata MicroLine 
92A/93A/84/92/93 

Phillips GP300L 

Printronics MVP 

Transtar Color 


Cameras: 


Polaroid Palette 


chines. The parameter block, of which 
the FWA (First Word Address) is given 
in the calling sequence, contains five ref- 
erences, as follows: 

1. FWA of control array 

2. FWA of input parameter array 

3. FWA if input coordinate array 

4. FWA of output parameter array 

5. FWA of output coordinate array 
In the case of 8-bit machines, these 
FWAs are 16-bit addresses; in the case 
of 16-bit machines they are standard 32- 
bit segment offsets. The arrays them- 
selves are made up of 16-bit integers, re- 
gardless of the implementation. The 
length of each array is dependent upon 
the function to be performed and is 
specified in the first part of the control 
array, as follows: 

1. GSX function code 

2. Input coordinate array size 

3. Output coordinate array size 

4. Input parameter array size 

5. Output parameter array size 


75 


GSK 


Continued from page 75 

Subsequent elements in the control 
array are dependent upon the GSX 
function code and are not always re- 
quired. Note that the coordinate array 
sizes come before the parameter array 
sizes; this is done because the GDOS 
converts the coordinate arrays for the 
GIOS, and since some conversion is al- 
ways done, coordinate array sizes must 
always be given, even if the size is zero. 

Table 3 contains a list of the GSX 
function codes. Most of the functions 
are used for interrogating and changing 
the status of the workstation, including 
such operations as selecting line types 
(solid, dotted, etc.) or finding our what 
font is being used. Graphics input de- 
vices can also be accessed by means of 
the GDOS functions; many device driv- 
ers include support for keyboards, 
cursor keys, mice, light pens, touch 
screens, and graphic tablets. Functions 
6-11 are the ones that actually draw. 
Complex figures, such as arcs and cir- 
cles, are drawn using Generalized 
Drawing Primitive (GDP) function 
#11. Table 4 lists the available GDP 
functions. The main difference between 
the GSX polyline and polymarker and 
the corresponding GDP function is that 
the latter requires only one call per 
figure. 

Some devices support additional 
modes and operations, such as reverse 
video or hard copy output (display de- 
vices). These are accessed using the 
GSX Escape function (#5) instead of 
enumerating them as primary GSX 
function codes. Table 5 lists the current 
Escape functions. Note that both the 
GDP functions and the GSX Escape 
subfunctions contain reserved function 
numbers, as well as unused but available 
numbers. This means that the GSX can 
be upgraded by the addition of new op- 
erations, while still remaining compati- 
ble with existing software. 

The GSX functions can support al- 
most any existing graphics device. A de- 
vice driver should recognize any valid 
GSX function, even if the device does 
not support the function—in which case 
no action should be performed. Devices 
with new features can be supported 
through the unused GDP and GSX Es- 
cape functions. 

The line and marker drawing func- 
tions are optimized for multiple seg- 
ments. This allows an application to 
generate a set of points and let the 
graphics device draw each item as fast 
as possible without requiring the appli- 
cations program to specify the individ- 
ual segments. Listing 2 shows the source 
code for a program that draws a four- 
sided box after selecting the appropriate 
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Table 2. Logical device numbers 


Logical device Device 
number class 
1-10 Display 
11-20 Plotter 
21-30 Printer 
31-40 (reserved for 
Metafile) 
41-50 Other devices 


Table 3. GSX function codes 


Function 
code Description 
1 Open workstation 
2 Close workstation 
aI Clear workstation 
4 Update workstation 
5 Escape (device-specific 
operation) 
6 Draw polyline 
7 Draw polymarkers 
8 Draw text 
9 Draw filled area 
(polygon outline) 
10 Display cell array 
11 Perform Generalized 
Drawing Primitive 
(GDP) such as drawing 
a circle or an arc 
12 Set character height 
13: Set text direction 
14 Set color representation 
15 Set polyline line type 
16 Set polyline line width 
17 Reserved 
18 Set polymarker type 
19 Set polymarker height 
20 Set polymarker color 
21 Set hardware text font 
22 Set color index 
23 Set interior fill style 
24 Set fill style index 
25 Set fill color 
26 Return color 
representation 
px Return cell array 
definition 
28 Return locator position 
29 Return value of valuator 
device 
30 Return choice device 
status keys 
31 Return string from 
specified string device 
32 Set writing mode 
33 Set input mode 


line type, width and color. The polyline 
function allows a single function call to 
result in the drawing of all four sides, in- 
stead of having to perform four function 
calls, one for each line segment. 

The parameter blocks for setting 


the polyline parameters tend to be large 
in comparison to the box example. 
However, the setup is normally done 
only once, and the figures often consist 
of more than the four lines required in 
the example. In that case, more memory 
is required for the polyline endpoints. 


GIOS/GDOS interface 

The GIOS/GDOS interface is re- 
ferred to as the Virtual Device Interface 
(VDI); this VDI provides a consistent 
interface for device drivers. Each device 
driver receives a pointer to the same pa- 
rameter block that was passed to the 
GDOS; the main difference is that the 
GIOS does not require a function code 
to be passed in a register, since a device 
driver can work only with its corre- 
sponding device. 


Normalized device coordinates 

It might seem that the GDOS does 
nothing more than load the device driv- 
ers and pass function requests between 
the application and the driver. In fact, 
when passing information between the 
applications program and the GIOS, 
the GDOS does quite a lot of conver- 
sion, because the applications program 
specifies Normalized Device Coordi- 
nates (NDC), whereas the device driver 
expects Real Coordinates (RC). 

The range for normalized device 
coordinates never changes: it is always 0 
to 32,767 for both x- and y-axes. On the 
other hand, the range for real coordi- 
nates may vary from device to device. 
For example, a typical display device 
has a range of 0-319 for the x-axis and 0- 
199 for the y-axis. 

One consequence of this mapping is 
that a figure will always appear on the 
drawing surface of a device. Also, it is 
up to the applications program to take 
into account any aspect ratio that the 
graphic peripheral may have—other- 
wise circles may end up as ovals. This 
may be acceptable in some circum- 
stances. Information about a device’s 
real coordinate system and aspect ratio 
is available to an applications program 
when a workstation is opened. 


Device drivers 

Device drivers perform the graphic 
operations specified by the GDOS func- 
tions. Drivers for displays, plotters and 
camera devices tend to be straightfor- 
ward, since hardware operations match 
the GDOS functions. The display and 
camera devices usually have sufficient 
memory allocated for the entire draw- 
ing surface of a CRT screen. 

Printer drivers, on the other hand, 
tend to be a bit more difficult because 
the hardware normally prints one line at 
a time, whereas GSX expects a two-di- 
mensional drawing surface at all times. 


Table 4. General Drawing Primitive (GDP) subfunctions (GSX function 11) 


Subfunction code Description 
1 Draw a bar 
2 Draw an arc 

3 Draw a pie slice (filled arc) 

4 Draw a circle 

5 Print graphic characters 

-7 Reserved for future use 

-10 Unused and available for special functions 


‘Table 5. GSX escape subfunctions (GSX function 5) 
Subfunction code Description 


1 Inquire addressable character cells 
(return number of rows and columns) 
2 Enter graphics mode 
3 Exit graphics mode 
4 Move cursor up one row 
5 Move cursor down one row 
6 Move cursor right one column 
i Move cursor left one column 
8 Move cursor to home position 
9 Erase to end of screen 
10 Erase to end of line 


GSX printer drivers must therefore per- 
form some special operations to accom- 
modate GSX. 

A printer driver should first record 
all GDOS commands in an object list 
until a workstation update command is 
issued. The object list is kept in RAM, 
or on a disk file if insufficient RAM is 
available. The list is then used to draw 
an internal copy of the graphics figures 
in a raster buffer that is also kept in 
RAM. The internal copy is then printed 
out, one line at a time. 

Unfortunately, the raster buffer 
can grow quite large ifa printer has very 
high resolution. The DRI printer driv- 
ers use an additional step to keep the 
raster buffer to a manageable size, even 
though a full-size raster buffer may ex- 
ceed one megabyte. The figure is logi- 
cally divided into a number of strips, 
each of which has the full width of the 
printer and is some convenient number 
of printer lines in depth. Thus, each 
strip may be considered as a window 
through which to view a portion of the 
complete figure. The display list is used 
to draw the figure onto each strip in 


11 Move cursor to specified position turn, clipping any drawing operations at 

12 Output cursor addressable text the edges of the strip. The raster buffer 

13 Turn on reverse video for text is then mapped onto the current strip 

14 Turn off reverse video for text and printed out, one line at a time. 

15 Inquire current cursor address Obviously, this process requires the 

(return current of row and column) complete figure to be drawn several 

16 Inquire tablet status times—the exact number depends upon 

17 Make hardcopy the resolution of the printer and the size 

18 Move graphic cursor to specified position of the raster buffer. Low-resolution 

19 Do not display graphic cursor printers require only a few iterations, 

20-50 Reserved for future expansion while nee ce tion Bernat) can re- 

j i j ction quire a dozen or more iterations, even 

51-100 Unused and available for special functions rial pes coe oc St 
5 makes possible intricate or detailed work, and a panning 
Slide Recorder ability lets users look back and forth over an oversized draw- 
Presentation Master from Digital Research ing. DR Graph is designed for creating and editing line 


A combination of DRI’s DR 
Graph and DR Draw, Presentation 
Master is an in-house system of pro- 
ducing color slides and prints from 
computer graphics files. After design- 
ing graphics images with DR Draw 
and DR Graph, the computer image 
recorder accepts that data via the com- 
puter’s color graphics board to repro- 
duce each image on film, simulta- 

_ neously matching or modifying colors 
to the user’s choice from color expo- 
sure tables in the software package. 


graphics, step plots, scatterplots, pie 
charts, bar charts and text-only foils. 
The user controls axes, labels, annota- 
tions, scaling, fonts, color, fill pattern, 
line style and position. Multiple 
graphs can be displayed simultaneous- 
ly on one screen. DR Graph accepts 
data from Multiplan, VisiCalc and 
SuperCalc files. All DR Draw and DR 
Graph functions are menu driven, and 
accept input through keyboard, light 
pen or mouse, of which the latter two 
come with DRI’s Graphics Systems 
Extension (GSX) software, providing 


Exposed rolls of 35mm instant film can be processed and | interfaces to graphics peripherals. Due to GSX, Presenta- 
mounted as finished slides or color prints in minutes. With | tion Master can offer improved screen resolution and more 
DR Draw, users can manipulate lines, text and a variety of | colors, than are inherent in the hardware. Presentation Mas- 
symbols, including boxes, circles and arcs to construct orga- | ter consists of DR Draw, DR Graph, an image recorder, 
nizational charts, logos, area layouts and project flow | documentation and one roll of instant slide film, sells for 
charts. Picture elements can be moved, copied, scaled and | $1,999 in the U.S. Available from: Digital Research Inc., 
deleted and users can control attributes such as color, line | 160 Central Aye., Pacific Grove, CA 93950; (408) 649-3896 

style, typefont and fill pattern. A special zoom feature | CIRCLE 349 ON READER SERVICE CARD 
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tage is that the iterations make the pro- 
cess slow; the advantage is that high- 
quality graphics can be printed even if 
only limited RAM is available. 


Software 

Applications. Programs that use 
graphics can be purchased from a num- 
ber of vendors. Three graphic programs 
from DRI are: DR GRAPH, DR 
DRAW, and ACCESS 10. DR 
GRAPH provides business graphics, in- 
cluding pie charts and bar graphs; it can 
take data from many popular spread- 
sheet programs and convert it to into 
graphs, or data may be entered directly 
from the keyboard. DR DRAW is a 
very flexible free-form drawing and 
drafting program; it even includes 
mouse support on the IBM PC. AC- 
CESS 10 is a Tektronix 4010/14 graph- 
ics terminal emulator that allows a mi- 
crocomputer to be connected toa 
graphics host computer. Other products 
using GSX include the SuperCalc 3 
spreadsheet from Sorcimand 
GraphPlan from Chang Labs. 

Program development. GSX is nor- 
mally included with either a graphics 


GSK handles 
internally all 
graphics-related 
service Calls 

from the appli- 
cation program. 
ERS aaa ee 


application program or the operating 
system. This environment is intended 
for running graphics applications pro- 
grams, although it can be used for pro- 
gram development.as well. 

For the more serious programmer 
there is the GSX-86 Programmer’s 
Toolkit, available from DRI for $350. 
This package comes with information 
on the GINSTALL program, including 
customization notes, the GIOS inter- 
face, the GDOS interface, and support 


for compiled high-level languages. Also 
included are two diskettes containing 
device drivers for the IBM PC and more 
than 20 other drivers (running under 
PC-DOS, CP/M-86, and Concurrent 
CP/M-86) for devices ranging from the 
popvlar IBM PC color adapter card to 
the high-resolution Polaroid Palette 
color camera. 

The high-level language support is 
in the form of language bindings for the 
16-bit DRI compiler-based languages 
including C, Pascal-MT+, PL/I, 
CBasic, and Fortran-77. A demo pro- 
gram, with source code, is provided for 
each language. The language bindings 
allow graphics applications to be devel- 
oped in a high-level language without 
having to resort to assembly language 
interfaces. Support for large and small 
memory models is included. 

The best part of the deal is that the 
Toolkit comes with a license to distrib- 
ute GSX with a graphics application to 
IBM PC, PC-XT, and 3720-PC users 
without having to pay royalties to DRI. 
The distribution rights cover the set of 
drivers supplied with the package. You 
can also include your own drivers for 
peripherals not included in the Toolkit 
set. Also, a Professional Programmer 

Text continued on page 81 


78 Microsystems July 1984 


cHNGLIS 


™ from cLINE: 


The power of C... 


the ease of English. 


An English-like language which generates C programs. 


Offers data base independence. 
Offers machine independence. 
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Listing 1a. 8-bit CP/M GSxX calling procedure 


BDOS equ 5 3; OS entry point 

GSX equ 115 3; GSX function code 

mMVI C,GSX 3; C := OS function code 
LXI D, Parameter 3 DE := GSX parameter block 
CALL BDOS 3 Perform GSX function 


Listing 1b. 16-bit GSX calling procedure (CP/M-86, 
Concurrent CP/M-86, Concurrent DOS, 
PC-DOS, MS-DOS) 


OS equ 224 OS entry point 
GSX equ 473n 3 GSX function code 


MOV DX, OFFSET Parameter 


MOV DS, SEG Parameter ; DX:DS := GSX parameter block 
MOV CX, GSX 3 CX := OS function code 
INT OS 3 Perform GSX function 


Listing 2. GSX line drawing example (8080 assembler ) 


BDGS equ 5S : OS entry point 
GSx equ 115 3; GSX function code 
;=——— DE = GSX parameter block inde» ---- 
Seas A = GSX function result ——s 
DRAW: MVI C,GSX : C := OS function code 
JMF BDOS 3 Perform GSX function 
=== Draw a box using four line segments ---- 
EXAMPLE: LXI D,TYPFE 3; DE := parameter block 
CALL DRAW : Set polyline type 
LXI D,WIDTH 3; DE := parameter bloc 
CALL DRAW 3 Set polyline width 
LXI D,COLOR ; DE := parameter block 
CALL DRAW 3 Set polyline color 
LXI D,ROX 3 DE := parameter bloc 
JMF DRAW : Draw box 
= Folyline type parameter block ---------- 
TYPE: DW TFYCA 3 Control array reference 
DW TYPIPA 3; Input parameter array reference 
DW oO 3; Input coordinate array reference 
DW TYFOPA ; Output parameter array reference 
DW Oo 3 Output coordinate array reference 
TPYCA: DW 15 3 Set polyline type function code 
DW Oo ; Input coordinate array size 
DW oO 3 Output coordinate array size 
TYFIPA: DW 1 3 Solid line 
TYFOPA: ps 2 ; Actual line type used 
ae Fulyline width parameter biotch ----------- 
WIDTH Dw -WIDC 3 Control array reference 
DW oO > Input per ameter array reference 
DW WIDICAé 3; Input coordinate array reference 
DW oO ; Output parameter arrey reference 
DW WIDOC4 3 Output coordinate array reference 
WIDCA;: DW 16 3 Set polyline type function code 
DW 1 3; Input coordinate array size 
DW 1 3; Output coordinate array size 
WIDICA: DW 1,0 3 Line width = 1 
WIDOCA: DS 4 3 Actual line width used 
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¢ 70 Models of Enclosures 

e Assembled and tested 

* Quasi-Coax Motherboards 
© Power Supply 


SS 
eCard cage and guides ~ 
¢ Fan, line, cord, fuse, power 


& reset switches 


$275 


8” Disc Enclosure 


Slim Line 8” Floppy Main/Frame 


Write or call for our 
brochure which includes our 


application note: 


“Making micros , better than 
any ol’ box computer” 


INTEGRAND 


Main/Frames 


Kames 


Disk Enclosures 
From $100 


— 


Free Fakt 
Pakt Catalog 


8620 Roosevelt Ave. ¢ Visalia, CA 93294 


209/651-1203 


We accept BankAmericard/Visa 


and MasterCharge 
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---- Polyline colur parameter block <------------ 


COLOR DW COLC i Control array reference 
DW COLIFA : Input parameter array reference 
BW Oo 3 Input coordinate array reference 
DW COLOFA ; Gutput parameter array reference 
DW Oo 3 Output coordinate array reference 
COLCA: DW 17 3 Set polyline type function code 
DW GO : Input coordinate array size 
DW oO 3 Output coordinate array size 
COLIFA: DW i 3 Color index = 1 
COLOF'A: DS 2 3 Actual color index used 
—os Box peramelel BLOCK s=sH<<-<s<sesssecee= 
BOX: DW BOXCA 3 Control array reference 
DW Oo : Input parameter array reference 
DW BOXICA 3 Input coordinate array reference 
DW oO ; Output parameter array reference 
DW ¢ 3 Output coordinate array reference 
BOXCA: DW 6 ; Draw polyline function code 
DW Ss 3 Number of vertices 
DW Oo 3; No output parameters 
BOXICA: DW 4,0 ; Starting point 
DW 0,10 3 First line endpoint 
DW 10,10 i Second line endpoint 
DW 10,0 : Third line endpoint 
DW 0,o° 3 Fourth line endpoint 


Extended Processing 
$100 Boards 


BURNER 1/0 Il 


POWER I/0 


ULL EEL RAL 


Multifunction S100/IEEE-696 
board. Complete EPROM pro- 
grammer handles 5 volt 
EPROMS: 2508, 2758, 2516, 
2716, 2532, 2732, 2732A, 2564, 
2764, 27128, 27256. Fully I/O 
mapped. EPROM selected totally 
with software. No switches or 
program modules. Menu driven 
software supplied in 4K EPROM. 
2 independent serial ports with 
baud rate to 19,200. 1 centronic 
type parallel port. Memory 
management for address lines 
A16-A23. 

Option A: Full board 
Option B: Programmer 
Option C: 1/0 (28+P) 
Option D: Programmer+1/0 $330.00 
Option E: Memory management $110.00 
Memory management for Bor C: $ 25.00 


High performance S100/IEEE- 
696 smart slave computer with 
64K RAM, 3 serial ports, 1 cen- 
tronic port, comprehensive 4K 
operating system in EPROM and 1 
timer. Host access is through 

a high speed parallel I/O port. 
Accepts 256K RAMS when avail- 
able. Optional ADD-ON board 
doubles I/O and RAM. Standard 
software and hardware supports 
6 serial ports, 2 parallel ports 
and 512K of RAM. Entire board 
is software progrargmable includ- 
ing all I/O buffer sizes. 

POWER 1/0 w/64K and 3S+P: $375.00 
64K RAM ADD-ON board: $175.00 
3S+P ADD-ON board: $195.00 
64K and 3S+P ADD-ON board: $295.00 


$355.00 
$220.00 
$220.00 


All E.P. boards are built with quality components and are fully 
assembled and tested. Full documentation including schematics and 
source code listings. 


EP Extended Processing 3861 Woodcreek Lane, 
San Jose, Ca, 95117 (408) 249-8248 
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ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST. 


64K S100 STATIC RAM 
$19999 


NEW! 


LOW POWER! 
RAM OR EPROM! 
BLANK PC BOARD 


WITH DOCUMENTATION 
55 


FEATURES: 


SUPPORT ICs +CAPS * Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 
$17.50 * Fully supports IEEE 696 24 BIT Extended 

x come eak imately 500 MA. 

* raws only approximately 
FULL SOCKET SET * 200 NS RAMs are standard. (TOSHIBA makes 
$14.50 TMM 2016s as fast as 100 NS. FOR YOUR HIGH 


SPEED APPLICATIONS.) 

SUPPORTS PHANTOM (BOTH LOWER 32K 
AND ENTIRE BOARD). 

2716 EPROMs may be installed in any of top 48K. 
Any of the top 8K (E000 H AND ABOVE) may 
be disabled to provide windows to eliminate 
any possible conflicts with your system monitor, 
disk controller, etc. 

Perfect for small systems since BOTH RAM and 
EPROM may co-exist on the same board. 
BOARD may be partially populated as 56K. 


FULLY SUPPORTS THE , 
NEW IEEE 696 S100 

STANDARD ® 

(AS PROPOSED) 


FOR 56K KIT $185 
ASSEMBLED AND ‘ 
TESTED ADD $50 * 


256K S-100 SOLID STATE DISK SIMULATOR! 
WE CALL THIS BOARD THE “LIGHT-SPEED-100” BECAUSE IT OFFERS 
AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 
FEATURES: 
* 256K on board, using + 5V 64K 
DRAMS. 
Uses new Intel 8203-1 LSI Memory 
Controller. 
Requires only 4 Dip Switch 
Selectable 1/O Ports. 
Runs on 8080 or Z80 S100 machines. 
Up to 8 LS-100 boards can be run 
together for 2 Meg. of On Line Solid 
State Disk Storage. 
Provisions for Battery back-up. 
Software to mate the LS-100 to your 
CP/M* 2.2 DOS is supplied. 
The LS-100 provides an increase in 
speed of up to 7 to 10 times on Disk 
Intensive Software. 
Compare our price! You could pay 
up to 3 times as muca for similar 
boards. 


$3490 


#LS-100 (FULL 256K KIT) 


* 


* 


BLANK PCB 
(WITH CP/M* 2.2 
PATCHES AND INSTALL 
PROGRAM ON DISKETTE) 


$6995 


THE NEW ZRT-80 
CRT TERMINAL BOARD! 


A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKEA 
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR 
WITH A MODEM FOR USE WITH ANY OF THE PHONE-LINE COMPUTER 
SERVICES. Malta: - 
FEATURES: ) e 
* Uses a Z80A and 6845 CRT 
Controller for powertul video 
capabilities. 
RS232 at 16 BAUD Rates from 75 
to 19,200. 
24 x 80 standard format (60 Hz). 
Optional formats from 24 x 80 
(50 Hz) to 64 lines x 96 characters 
(60 Hz). 
Higher density formats require up to 
3 additional 2K x 8 6116 RAMS 
Uses N.S. INS 8250 BAUD Rate 
Gen. and USART combo IC. 
3 Terminal Emulation Modes which 
are Dip Switch selectable. These 
include the LSI-ADMS3A, the Heath 
H-19, and the Beehive. 
Composite or Split Video. 
Any polarity of video or sync. 
Inverse Video Capability. 
Small Size: 6.5 x 9 inches. 
Upper & lower case with descenders. 
7 x 9 Character Matrix. 
Requires Par. ASCII keyboard. 
SOURCE DISK! $ 1 2995 (COMPLETE KIT, 
(CP/M COMPATIBLE) #ZRT-80 2K VIDEO RAM) 


Digital Research Computers 


P. O. BOX 461565 » GARLAND, TEXAS 75046 + (214) 271-3538 


* 


4 


* 


* 


* 


BLANK PCB WITH 2716 
CHAR. ROM, 2732 MON. ROM 


$5995 


SOURCE DISKETTE - ADD $10 
SET OF 2 CRYSTALS - ADD $7.50 


+t tO OR OF 


WITH 8 IN. 


TERMS: Add $3.00 postage. We pay balance. Orders under 
$15 add 75¢ handling. No C.O.D. We accept Visa and Master- 
Card. Texas Res. add 5% Tax. Foreign orders (except Canada) 
add 20% P & H. Orders over $50 add 85¢ for insurance. 
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INDUSTRIAL GRADE 
IEEE-696/S-100 BOARDS 


Dual Systems designs and manufactures a variety 
of IEEE-696/S-100 boards for 16-bit microprocessor 
systems running under UNIX and other operating 
systems. These boards bring high performance and 
three years of field-proven experience to your 
computing environment. 

Each board is rigorously tested and burned-in for 
168 grueling hours. If it can’t bear the heat, it won't 
bear our name. 


High Performance System Boards 


Model WDC-SMD The WDC-SMD Hard Disk 
Controller* is specially designed for high throughput in 
large, heavily-loaded multi-user UNIX systems. All 
sectors on a track are transferred essentially within a 
single disk rotation regardless of where the head first 
settles or the order in which sectors are encountered. 

The controller offers 16-bit throttled DMA data 
transfers and disk transfers up to 10 Mb/sec. Also 
features dual-ported, full-track, look ahead cache, and 
on-board microprocessor. Interfaces with one or two 
SMD drives. $2195. 


Model $104-DMA The most advanced, intelligent, 
4-port serial I/O board available for the IEEE-696/ 
S-100 bus, this module features 256 bytes of FIFO 
buffer for input characters and provides DMA transfers 
for output. A built-in 8085A processor greatly 
reduces system overhead. $695. 


*Patent Pending 


CPU-68000M 


Model DMEM Features 256K bytes of memory and 
either 8 or 16-bit data paths. 24-bit addressing, and 
parity checking on each byte. DMEM has no S-100 
wait states. $1395. 


Model EPROM Capable of either 8 or 16-bit data 
transfers, this 32/64K EPROM offers the versatility of 
running with 68000, Z-8000, 8086, 16000, and 
other 16-bit processors. It accepts industry-standard 
2732 and 2716 EPROMs. 64K RAMS may be mixed 
with 2716 EPROMs for use as a RAM/EPROM board. 
$345. 


Model CPU-68000M High-performance CPU board 
with 16-bit data path, 10 MHz CPU operation, and 


MC68451 MMU for multi-tasking applications. $1195. 


Model CPU-68000 Similar to 68000M, but features 
8K bytes of on-board ROM with Motorola's MacsBug 
monitor instead of the Memory Management Unit. 
$895. 


Models M/BD-15 & 20 Back Planes These premium 
quality motherboards feature four-layer construction 
with two internal ground planes, and Schottky-diode 
termination. They provide high-speed operation with 
true transmission line characteristics and minimum 

noise. M/BD-15: $495, M/BD-20: $545. 


Model CMEM This non-volatile CMOS memory board 
provides easy-to-use 8 or 16-bit data paths and 32K 
bytes of memory with dynamically movable 
write/protect window. On-board lithium battery holds 
data for 3-10 years with power off. $725. 


Data Acquisition and Control Boards 
Model CLK-24C Clock-calendar features a LS! CMOS 
chip and on-board, long-life lithium battery. $325. 


Model AIM-12 A highly reliable A-to-D converter with 
35msec. maximum conversion time, 12-bit resolution 
and accuracy, and 32 channels single-ended/16 
channels differential. $725. 


Model AOM-12 This D-to-A converter offers \/0- 
mapped port address, 12-bit + 1/2 L.S.B. accuracy 
(0-70°C), and voltage outputs of 0 to 10 volts, +5 
volts, and +10 volts. $675. 


Model VIC 4-20 Converts voltage outputs from 
AOM-12 into four separate 4-20MA current outputs. 
Module also provides overvoltage protection on all 
current output, plus transient protection per ISA 
standards. $600. 

For more information, call (415) 549-3854. 
Dual Systems Corp., 2530 San Pablo Avenue, 
Berkeley, CA 94702 


THERE’S ONLY ONE 
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Support contract can be purchased with 
the Toolkit to provide additional GSX 
support from DRI. 

The GSX-86 Programmer’s Tool- 
kit is not for everyone. Casual program- 
mers can make use of GSX interfaces 
supplied with languages such as CBasic 
without having to purchase the Toolkit. 


8087 support 

GSX supports the Intel 8087 nu- 
meric coprocessor chip in Fortran-77 
applications only. The 8087 is not usual- 
ly used by device drivers, but can speed 
up translation of normalized to real co- 
ordinates. The amount of speed increase 
depends on the device used and the type 
of figure being drawn. 


Summary 

Version 1.3 is the latest release of 
GSX and is available now. Version 2 is 
in the works and will be available soon; 
it will provide better throughput and 
more graphics functions. New complex 
drawing primitives, such as ellipses and 
elliptical arcs, are to be included. Map- 
ping between normalized device coordi- 
nates and real coordinates will also be 


New graphics 
devices can he 
installed 
merely by using 


GINSTALL. 
Rare een ee 
included, and should simplify the devel- 
opment of graphics applications and de- 
vice drivers. Raster operations, such as 
contour fill, will be supported. Look for 
GSX running under UNIX System V, 
which DRI is putting on the Intel 
80286, as well as on new 68000-based 
machines. 

From a programmer’s point of 
view, GSX has certain limitations: it al- 
lows only one workstation to be open at 


a time, and this prevents sophisticated 
programs from driving two devices 


(such as two displays) simultaneously. 
However, GSX does permit the switch- 
ing of workstations; DR DRAW, for ex- 
ample, lets you create a figure on a dis- 
play device and immediately run off a 
copy on a printer, plotter, or camera 
device. 

GSX offers a standard method of 
dealing with graphics devices. New de- 
vices can be installed, merely by run- 
ning GINSTALL to include the proper 
drive. Device drivers are usually sup- 
plied by the hardware manufacturer, 
and this allows a GSX graphics applica- 
tion program to take advantage of new 
and different peripherals. 

Graphics applications programs 
can be run without modification on any 
machine that supports GSX. Couple 
this with the ability to select a wide vari- 
ety of device, and you get an extremely 
rich and flexible graphics environment. 
GSX is definitely a winner. 

GSX< is available from Digital Re- 
search, Inc., Box 579, Pacific Grove, CA 
93950; (402) 649-3896. 

For GSX Programmer’s Toolkit 
contact Westico, 25 Van Zant St., Nor- 
walk, CT 06855; (203) 853-6880. 


William G. Wong, Logic Fusion, Inc., 
902B Merritt Dr., Somerville, NJ 08876. 


@ The Little Board® 


Quantity Once... 


e 4mHz Z80At CPU, 64K RAM 
Mini floppy controller 
@ On-board -12V converter 


INIA 


COMPUTERS INCORPORATED 


67 East Evelyn Ave. @ Mountain View, CA94041 @ (415) 962-0230 
CIRCLE 40 ON READER SERVICE CARD 
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The world’s simplest and least expensive single board computer 


*Substantial OEM discounts available 


¢ Two RS232 serial ports 
¢ Parallel printer port 

© Only 5.75 « 7.75 inches 
© Power Requirement: +5VDC @ .75A; +12VDC @ .05A 

© Screws directly onto a mini floppy drive 


All this... 
and CP/M‘ 2.2 also! 


T Z80A is a registered trademark of Zilog, Inc. 
tt CP/M is a registered trademark of Digital Research. 


=~ 


$349* 


[ P /EPROM/ BIPOLAR! PAL 


PROGRAMMER 


S 100 BUS AND IBM PC BUS 


© PC compatible PROM 2000 card 

© $100 compatible PROM 200 card 

© Zero-insertion socket on external box 

© PROM type software selectable 

© Personality box for EPROMS (24 pins & 28 pins) 
© 2758,2516,2716,2732,2732A,2764,27128 


27256,MCM68764 
© EPROM version of microprocessor 
© 8748/8749/8751 
© 16 20 and 24 pins BI-POLAR PROMS 
© 20 and 24 pins Programmable Logic array (PAL) 
© MSDOS, CP/M-86, CP/M-80 


Advanced Microcomputer 


Systems, Inc. 


6802 N.W. 20th Avenue 
Ft. Lauderdale, Florida 33309 
Phone (305) 975-9515 


CIRCLE 6 ON READER SERVICE CARD 


ALL AT ONCE! 


AND NEVER A “LOCKED OUT” USER! 


Apex Industries Customer Data 


Customer Id: Acme 

Customer Name: Acme !ndustries 

Credit Rating: AA Credit Limit: 25000 
Current Balance: 12500 


30 Day Balance: 4000 
60 Day Balance: 1500 
0) 


90 Day Balance: 

Billing: 

Address: 2701 South Bayshore Drive 

City: Miami State: FL Zip: 33133 
Shipping: 

Address: 913 Majorca Avenue 

City: CoralGables State: FL Zip: 33134 

Phone: 305-856-7503 Contact: Gerald Green 


DataFlex is the only application development _ takes to actually write it to the file! The updated 
database which automatically gives you true record is then immediately available. The 
multi-user capabilities. Other systems can lock number of users who can access, and change, 
you out of records or entire files for the full records at the same time is limited only by 
time they are being used by someone else. the number of terminals on your system or 
DataFlex, however, locks only the databeing _ network. Call or write today for all the details 
changed, and only during the micro-seconds it on DataFlex...the true multi-user database. 


DATAFLEX 


DATA ACCESS CORPORATION 
8525 SW 129 Terrace, Miami, FL 33156 (305) 238-0012 
Telex 469021 DATA ACCESS Cl 
CIRCLE 215 ON READER SERVICE CARD 


Compatible with CP/M-80, MSDOS networks, MP/M-86, Novell Sharenet, PC-Net, DMS Hi-net, TurboDOS multi-user, Molecular 
N-Star, Televideo MmmOST, Action DPC/OS, IBM PC w/Corvus, OMNINET, 3Com EtherSeries and Micromation M/NET. 


MSDOS is a trademark of Microsoft. CP/M and MP/M are trademarks of Digital Research. 


Te Potter 
Microcomputer pia 


Helps within 
reach... 


Applications backlog. Technology blur. Mounting user COMMUNICATIONS EQUIPMENT—From modems and multi- 
pressures. Staying abreast of changing prices. A tidal wave of plexors to local networks, carriers and services, plus all diagnos- 
problems! tic and test equipment. 

eee ee ea ee ae oe SERVICES, SUPPLIER, SUPPORT—Most complete organized list- 
many sources and sift through so much information, there’ not ing of suppliers from installation design to maintenance and data 


enough time to locate the solutions to your immediate and most 
important problems. 

Well, help IS within easy reach—in the form of an informa- 
tion system that displays all your current software, hardware and 
communications options for instant reference. 

That system is DATA SOURCES, and you're invited to make 
it work for you. Simply fill in the coupon and we'll send you DATA 
SOURCES 4 quarterly editions at 33% off their regular price. 

What DATA SOURCES does is organize your options. It 
guarantees that you've considered all relevant products by guid- 
ing you to those with the best possibility of success. 

DATA SOURCES is a conveniently sized, extremely well- 
organized and skillfully indexed 2-volume reference...maintained 


center operations—over 8,000 companies. 


on a data-base, constantly updated and published quarterly. Hl ORDER NOW AND SAVE $60 
YOU GET... | YX | Rush me the latest two-volume edition of DATA SOURCE! 
HARDWARE— Over 16,000 products from Micros to Mainframes | CS! and enter my subscription at $150.00 for 4 quarterly edi 
including peripherals—terminals, printers, memory devices, etc. | _ tions. I save a full 33% off the regular price of $210.00 
..organized by systems compatibility. | 
SOFTWARE—The largest available invéntory of 18,900 business | Nene 
packages for micros, minis, and mainframes including operating | Title 
systems, utilities, and application packages. | 
: | Company 
Address 
| City. SSCS State Zip 
Telephone 
Nature of Company's Business 
| Please check appropriate box: (] END USER [] VAR/OEM 
0 DISTRIBUTOR  DPMFG [1 OTHER 
| Aninformation product of Ziff-Davis Publishing Company. Satisfacti 
| guaranteed. 800 2 2 7 l 6l 
| SAVE TIME...CALL DIRECT _ = = 
1 R ; EXT. 251 
eturn coupon to: 
| (In Ca., 1-800-772-3545 Ext. 2 
| DATA SOURCES 
| PO Box $845, Cherry Hill, N.J. 08034. 12 
> : Residents of Ca., Co., Ct, D.C., Fl, IL, Ma., Mi., Mo., N.J., N.Y, Vt, please add applicable state taxe. 
| 
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wo years ago, 
NAPLPS ven- 
dors were lonely 
preachers in 
search of a par- 
ish. While pa- 
rishioners may 
not yet flock to 
hear the new graphics gospel, there 
certainly are a lot more preachers. 

The fact that there are now 
enough micro-based NAPLPS prod- 
ucts to form a directory illustrates 
the most important event in the brief 
history of NAPLPS videotex: the re- 
placement of expensive, standalone 
videotex graphics terminals by soft- 
ware running on existing microcom- 
puters. If graphics videotex will ever 
be carried into the hearts, homes and 
boardrooms of America, it will be on 
the backs of millions of micros. 

The NAPLPS standard has its 
roots in videotex. But there is 
currently only one commercial 
NAPLPS database in the U.S. The 
home consumer still has little use for 
NAPLPS display products. Indeed, 
the hot topic among NAPLPS ven- 
dors is “‘business videotex,”’ i.e., 
small videotex systems for board- 
rooms, lobbies, hotels, shopping 
malls, etc. This relatively recent con- 
centration on the business market is 
reflected in the predominance of 
IBM PC products in the directory. 

NAPLPS’ newness is empha- 
sized by the almost complete lack of 
CP/M-based products. Indeed, the 
rise and reign of CP/M predated 
NAPLPS by a year or more. Apple’s 
slightly higher-profile penetration of 
the business market has lead to 
somewhat greater interest from 
NAPLPS vendors. 

UNIX has just begun to creep 


by David McCune 


into videotex. UNIX’ multitasking 
capabilities are well suited to the re- 
quirements of micro-based videotex 
systems, and NAPLPS vendors will 
likely follow UNIX’ progress close- 
ly. And since AT&T is the major 
corporate proponent of both UNIX 
and NAPLPS in the U.S., the expect- 
ed AT&T family of micros will tight- 
en the UNIX/ NAPLPS connection. 


Using the directory 

NAPLPS products for micros 
fall into four basic categories: 

Decoders: Software or firmware 
which receives a string of NAPLPS 
bytes either from disk or from a re- 
mote host and translates it into a col- 
or video image. The ability of these 
decoders to fully and correctly dis- 
play NAPLPS graphics is often lim- 
ited by the video circuitry on the lo- 
cal micro. (For this reason, many 
videotex DBMS and frame creation 
products require external, stand- 


alone, full-NAPLPS decoders that 


connect to the local micro’s RS-232 
port.) IBM PC decoders often work 
with various color graphics adapters; 
the sophistication of the decoder’s 
color handling will vary with the 
graphics card used. 

Videotex DBMS: Database sys- 
tems which allow one or more users, 
connected to a micro host, to access 
NAPLPS graphics. The graphics are 
usually stored in a hierarchical tree 
structure. Other functions may in- 
clude “billboarding,” i.e., the system 
may be able to cycle through a list of 
NAPLPS graphics, displaying them 
serially on a local terminal. 

Frame creation: Software which 
allows the user to create and display 
NAPLPS graphics. These packages 
often include an interface to a digitiz- 


ing bit-pad and electric pen. 

Software tools: Utilities to aid 
the programmer in creating 
NAPLPS software. These tools are 
usually by-products of a vendor’s 
work on other NAPLPS products © 
and range from libraries of subrou- 
tines callable from high-level lan- _ 
guages for the creation of NAPLPS | 
code to NAPLPS byte editors and 
disassemblers. . 

The directory necessarily lacks — 
detailed descriptions of the products. 
Where a particular attribute sets a 
product apart from all others—e.g., 
a videodisk interface to a DBMS— 
this is noted in the Comments col- 
umn. The RAM column indicates 
minimum memory requirements. 
Many of these products require spe- 
cial analog RGB or composite video — 
monitors, as noted under Monitor. 

The following abbreviations are _ 
used: 

IBM PC 

IBM PC/XT 
IBM PCjr. 
Apple IT 
Apple Ie 
Apple e+ | 
Analog RGB 
Digital RGB 
Composite video Comp 

In spite of a recent scouting trip 
to the main videotex trade show 
(Videotex °84) and the scores of - 
phone calls behind this directory, — 
it may not be complete. Companies 
producing NAPLPS hardware and . 
software for integration into micro- 
computers are urged to send me in- 
formation on their products for in- 
clusion in future directories. Lu] 


ride hipaa. 


David McCune, Proteus Group, 
195 Garfield Pl., B’klyn., NY 11215 


Alphatel 


Ashdune 
Software, Inc. 


Avcor 


Barros & 
Associates Ltd. 


Cableshare, 
Inc. 


Cableshare, 
Inc. 


Digital 
Equipment 
Corporation 


Electrohome 
Electronics 


Electronic 
Office Systems 
Ltd. 


FBN Software, 
Inc. 


Formic — 
Videotex 
Systems 
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#/8 
Vendor 


Alphatel Apple 
Telidon Soft- 
ware 


VSS 


IIS (Integrated 
Information 
System) 


JORDAN 
Videophile 


Picture Painter 


Touch 'n Shop 


PRO/Videotex 


Software De- 
vel. Tools 


MVT-8024 Vid- 
eotex Terminal 


FBN NAPLPS 
Decorder 
Artformation 
Vuformation 


Multitel 
Basitel 


PC/Videotex 


li}. | 


All, AE, or A+, external 
NAPLPS decoder 


PC, XT, QNX, external 
NAPLPS decoder 


bog AE, A+, Commodore 


Commodore 64, compatible 
color monitor 

PC, XT, PC+, NAPLPS de- 
<9 (external or Quick- 
pe! 


NAPLPS decoder, Graphics 
tablet, 2 RS-232 ports, PC, 
XT, DEC Rainbow (CP/M 
~ 86), RAIR (CP/M - 80) 


PC, XT, DEC, Rainbow, DEC 
Micro 11 (memory is termi- 
nal dependent), optional 
touch-screen monitor, op- 
tional video-disk player, ex- 
ternal NAPLPS decoder 


DEC pro 350, 10-MB disk, 
extended bit-map option, 
color monitor 


UNIX 


Includes hardware 


PC, XT, jr, requires RGBA if 
used with color-mapped 
board 


Single-user database 


Multiuser database, max. 
16 users 


Bundled system; frame 
creation, single-user 

DBMS, comm. support, 

handcopy to Apple dot 
matrix pr. 


Single-user database 


Also availale with internal 
NAPLPS software decod- 
er on IBM PC 


NAPLPS disassembler, 
assembler, C, subrou- 
tines for NAPLPS crea- 
tion 


Full NAPLPS plus Prestel 
& CEPT videotex graph. 
standards.CP/M-80 sys- 
tem 


Full color-mapped 
NAPLPS when used with 
Realcolor adapter 


On PC and XT, supports 
IBM graph. adapt., Plan- 
tronics Colorplus, and Re- 
alcolor (color mapping) 


825 


4,000 
(includes 
graphics 

tablet) 


6,000 +, 
depend- 
ing on 

config. 


2,000 


configu- 
ration de- 
pendent 


800 


Limicon, Inc. ProDraw Hardware incl. 


Manitoba Viodeotex de- Commodore 64 with color 
Pini coder software monitor, modem, disk drive 
ystem 


Media Medianode-8 Enhanced XT. videodisk 
Videotex Corp. 


Micropixel, Inc.| @ Quickpel ; PC, XT, PC+ Firmware decoder plugs 
into PC bus. On-board 
8088 can execute ‘‘'tele- 
software.” 


‘\ 


Microstar vid- Entire PC line and compat- 
eotex Inter- ibles, graphics adapt. 
preter 


Microtaure Inc.| @ TELIgraph PC with both monochrome 
and color adapters 


PDI Unitasc 20,000 
(16 ports) 


Sony FCX-1000 Includes hardware NAPLPS video digitizer 
Communica- also available 

tions Products : 

Company 


PC, XT, (192K RAM), PC+, 
2 RS-232 ports, NAPLPS 
decoder, monochrome 


PC, XT, PC+, NAPLPS de- 
coder, RGBA or RGBD (de- 
pending on decoder) 


Verticom, Inc. PLP100 Includes hardware 
&PLP200 


Frame Editor PC, XT, plus NAPLPS de- 500 
coder 


PASS Fortran 77 200 
Videotex Selitex, Tour- All, Ae, A+, external varies 


Atlantic Ltd. tex, ESD-2000 NAPLPS decoder with con- 
i + monitor ss : figuration — 


Wolfdata, Inc. Wolfdata PC. Plantronic Colorplus 200 
NAPLPS de- 
coder software 


87 


NAPLP $ irectory Continued from page 87 


1 Alphatel 
11430 - 168 St. 
Edmonton, Alberta 
Canada TSM 3T9 
(403) 452-6555 


Ashdune Software, Inc. 
P.O. Box 11246 
Station H 

Nepean, Ontario 
Canada K2H 7T9 
(613) 596-5686 


Aveor 

512 King St. East 
Toronto, Ontario 
Canada MSA 1M1 
(416) 864-9240 


Barros & Associates Ltd. 


154 Queen St. South, #112 


Streetsville, Ontario 
Canada LSM 1K8 
(416) 858-1043 


$100 BUS 


BARE BOARDS 


ANY COMBINATION OF 3 BARE BOARDS 


256K DYNAMIC MEMORY 
S BC 880 CPU 


5 Cableshare, Inc. 


20 Enterprise Dr. 
London, Ontario 

Canada N6A 4L6 
(519) 686-2900 


Digital Equipment Corp. 
(available only through 
a local distributor) 


Electrohome Electronics 
809 Wellington St. North 
Kitchener, Ontario 
Canada N2G 4J6 

(519) 744-7111 


Electronic Office Systems Ltd. 


191A Ben Yehuda St. 
P.O. Box 45266 

Tel Aviv 61452 
Israel 


FBN Software, Inc. 
331 Cooper St., #400 
Ottawa, CA 

Canada K1P 0G5 
(613) 238-1761 


10 Formic Videotex Systems 
8571 St-Denis 
Montreal, Quebec 
Canada H2P 2H4 
(514) 384-2655 


IBM Corp. 

Department 825 

1133 Westchester Ave. 
White Plains, NY 10604 


Limicon Inc. 

144 Hampton Ave. 
Toronto, Ontario 
Canada M4K 2Z]1 
(416) 481-7859 


Manitoba Telephone System 
489 Empress St., #B102D 
Winnipeg, Manitoba 
Canada R3C 3V6 

(204) 947-7563 
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due to enhanced data Quiring the ultimate in reliable 


y and write precomp support. The Pe! 
MCP 80188 S100 SBC, PERFORMANCE PLUS $695.00 


PACKAGE. Features high integration Intel APX 6 MHz 


80188 processor with two DMA channels, three 
interrupt controller. Onboard features include 


DMA floppy disk controller, supports both 5.25 
and 8" disk drives, two RS232 serial ports and 


128k ram. — AVAILABLE NOW - 


MCP COMPUTER PRODUCTS 


programmable 16-bit timers and programmable 


troller chip and the WD1691 floppy support power high performance (2k x 8) 
y 


Utilizes the WD1793 double density F/D con- 
logic chip. The MCP/FDC offers superb perfor- 


mance and reliabilit 


FDC-1 FLOPPY DISC CONTROLLER 
.0. BOARD - 4 SERIAL PORTS 
$100 CLOCK/CALENDAR w/battery backup .... 


ALL MANUALS INCLUDED 
CA Residents - Add Sales Tax @ $4- min. S&H 


COMPUTIME 
8614 Hamilton Ave., Huntington Beach, CA 92646 
(714) 536-5000 
Business Hours: 10-5 Monday thru Thursday 


CIRCLE 15ON READER SERVICE CARD 
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MCP MAKES HIGH PERFORMANCE S-100 AFFORDABLE 


MCPISCC-6 Z80B 6MHz S-100 MCP/FDC FLOPPY DISK CONTROLLER. MCP 64KS S-100 MEMORY. Sixty- 


CPU. Operates at 2,4 or 6MHz. In- 
cludes two serial ports using 


8251 usarts with selectable baud 
rates from 50 to 19.2k, three pro- 
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Eprom with monitor. Onboard double sided Shugart, Qume, Siemens or com- 


ram and eprom can be disabled patible drives. CP/M 2.2 Bios supplied on stan- 
on system boot. ASSEMBLED dard density 8" diskette. ASSEMBLED AND 


onboard static ram, and 2716 MCP/FDC will support up to four 8” single or 
AND TESTED PRICE — $225.00 TESTED PRICE — $200.00 


gammable 8 bit parallel! ports, 1k recover 


Suite 104-444 @ 6992 El Camino Real e Carlsbad, CA 92008 e (619) 438-3270 


CP/M IS A REGISTERED TRADEMARK OF DIGITAL RESEARCH 
CIRCLE 172 ON READER SERVICE CARD 


Please send me free information on: 


CJ Lattice and development tools ~ 


CL) How to get your software published 


LIFEBOAT™ CO Corporate purchase program 


Associates € Dealer program 
CL) OEM agreements 


1651 Third Avenue 
New York, NY 10128 1 Send me the complete LIFEBOAT 


software catalog. $3.00 enclosed 
800-847-7078 for postage and handling. 


212-860-0300 


CIRCLE 4 ON READER SERVICE CARD LIFEBOAT, Software with Full Support, HALO, TM Media Cybernetics 


C-CHEST,TM Lifeboat Associates PANEL,TM Roundhill Computer, Ltd 
LATTICE C-FOOD SMORGASBORD and PMATE and PLINK,TM Phonix Software 
LATTICE WINDOW,TM Lattice, Inc. FLOAT87,1TM Microfloat 


IBM and PC,?TM International Business Machines 
MS,TM Microsoft 
CP/M86,TM Digital Research 


[|] PACK I: Building Blocks! — Object 
250 Functions: DOS, $99 
Printer, Video, Asynch Source 

$149 


[| PACK’2: Database Object 
100 Functions: B- Trees, $149 
Variable Records Source 

$Call 


PACK 3: Communications Object 
135 Functions: Smart- $149 
modem™, Xon/Xoff, Source 
Modem-7, X-Modem $Call 


PACK 4: Building Blocks Il Object 
100 Functions: Dates, $129 
Text Windows, Source 
Data Compression $Call 


PACK 5: Mathematics | Object 

35 Functions: Log, Trig, $99 

Square Root Source 
$Call 


[_] PACK 6: Utilities | Object 
35 Functions: Archive, DIR $99 
Manipulation Source 

$Call 


NOTE: Above Packs for Lattice Compiler on 

IBM PC/XT™ 

To Follow: Graphics, Advanced Math, Other 
Compilers and Hardware 

Prices above for single user, multi user 

license available 

Credit cards accepted ($7.00 handling/Mass. 

add 5%) 


ia SOFTWARE 
HORIZONS 
inc. 


165 Bedford Street 
Burlington, Mass. 01803 
(617) 273-4711 


CIRCLE 3 ON READER SERVICE CARD 
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14 Media Videotex Corp. 
Georgia Place 
1176 W. Georgia St., #400 
Vancouver, British Columbia 
Canada V6E 4A2 
(604) 669-4011 


15 Micropixel, Inc. 
(Quickpel marketed by: 


Network Videotex Systems, Inc. 


235 Yorkland Blvd., #300 
Willowdale, Ontario 
Canada M2J 4Y8 

(416) 492-9803 


16 Microstar Software Ltd. 
2211 Riverside Dr., #207 
Ottawa, Ontario 
Canada, K1H 7X5 
(613) 737-9630 


17 Microtaure, Inc. 
P.O. Box 6039 
Station J 
Ottawa, Ontario 
Canada K2A 1T1 
(613) 230-5265 


18 PDI 
10 Adelaide St. East, #14 
Toronto, Ontario 
Canada MSC 1J3 
(416) 862-8942 


19 Sony Communications Products 
Co. 
Sony Dr. 
Park Ridge, NJ 07656 
(201) 930-1000 


20 Tayson Information Technology, 
Inc. 
275 Comstock Rd. 
Scarborough, Ontario 
Canada M1L 2H2 
(416) 288-0550 


21 TV Ontario 
Box 200, Station Q 
Toronto, Ontario 
Canada M4T 2T1 


22 Verticom, Inc. 
545 Weddell Dr. 
Sunnyvale, CA 94089 
(408) 747-1222 


23 Videotex Atlantic Ltd. 
1717 Barrington St. 
P.O. Box 493 
Halifax, Nova Scotia 
Canada B3J 2R7 
(902) 423-9600 


24 Wolfdata, Inc. 
187 Billerica Rd. 
Chelmsford, MA 01824 
(617) 250-1500 


NAPLPS 
DIRECTORY 


MICROSYSTEMS 
P.O. Box 8580, Philadelphia, PA 19101 
Nam 
: 


Company Nam 
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a 
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o 
on 


| Microsvslems 


OR ieee a State 


This Product Directory will help 
you locate manufacturers and 
supplers of NAPLPS products. If 
you would like further informa- 
tion, please fill in the coupon 
completely and circle the number 
corresponding to the vendor(s) 
from whom you would like more 
information. 


HGS SP RONe INGLE 


Zip. 


{| would like more information on the following companies: 


1 2 3 4 5 6 
13 14 15 16 17 18 


7 8 9 10 11 
19 20 21 22 23 24 


HARNESS THE 

FULL POTENTIAL 

OF YOUR HOME 
—= (QMPUTER 


Ou can increase your 
knowledge and harness all 
the power your home computer 

system has to offer with 
CREATIVE COMPUTING PRESS’ 
IDEABOOKS. If you're an owner of 
an Epson HX-20, TS 1000, TRS-80 
Mode! 100, Commodore 64, 
Texas Instruments or work 
with Microsoft Basic, you'll 
find an IDEABOOK written 
for you! 

Each IDEABOOK 
helps you discover your 
computer's hidden 
strengths and overcome its 
weaknesses! As soon as you 
open to chapter one, you'll 
begin to get more out of 
your system with: 


@ 50 tested, ready-to-run pro- 
grams that will help you solve 
everyday problems in math, sci- 
ence and business. 


@ Problem solving formulas 
with repetitive trials, convergence, 
recursion, compounding, proba- 


ON LY bility, iret geomet 
$8.95 EACH science and drill and practice. 


@ Ways to identify any short- 
comings and targeted applications 
that are best suited for your system. 

Supplement your user manual with the IDEABOOK that's 
just right for you! Gain the knowledge and confidence you need to 
make the most of your system—ORDER YOUR COPY TODAY! 

For faster delivery, PHONE TOLL FREE 
9 am-—-5 pm E.S.T.: 1-800-631-8112 
(In NJ only: 201-540-0445) 


Also available at your local bookstore or computer store 


T CREATIVE COMPUTING PRESS a 


Dept. NL8H , 39 East Hanover Avenue, Morris Plains, NJ 07950 


Please send me the following books: 
$2.00 Postage | Total 
& Handling Each | Price 


Price 
Each 


Epson HX-20 Ed. 


Texas Instruments 


| 

| 

| 

| 

| 

| 

| | Home Computer Ed 3R 
| [Timex-Sinclair 1000 Ed. | 3P 
| [TRS-80 Model 100 Ed 
|_| Microsoft Basic Ed. 

| | Commodore 64 Ed. 68-2 

CA, NJ and NY State residents add applicable sales tax 
| 

| 

| 

| 

| 

| 

| 

| 

| 
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to virtually any infor- 

mation utility such 

as CompuServe 

and Dow Jones. 
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computers. MITE is 
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over 100 microcomputers and supports 
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multiple protocols. 
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omputer graphics is 
one of the fastest 
growing segments of 
the computer indus- 
try, and nowhere is 
this more apparent 
than in the microcom- 
puter arena. Many mi- 
crocomputers, such as Apple, Atari, 
and Commodore, have color graphics 
as an integral part of their systems, 
while S-100 computers allow for expan- 
sion that may include color graphics, 
and the IBM PC and its clones have ex- 
pansion slots. Still others, however, 
have no provision for color graphics. 
This last case includes many mini and 
mainframe computers. It is nevertheless 
possible to add color graphics capability 
to almost any computer, including 
those that already have some. In fact, 
color graphics can be added to any sys- 
tem with a serial or parallel communi- 
cations capability. 

Several products have come on the 
market that are essentially black boxes 
with connectors for a color monitor. 
The communications line may be serial 
or parallel, depending on the manufac- 
turer. One such product is the 
VectorScan 512, made by Applied Data 
Systems. 


General description 

The VectorScan 512 is a graphics 
display controller for high-resolution 
color or monochrome graphics. It atta- 
ches to a computer via a serial RS-232 
line, and to a display by either a RGB 
video output for high-resolution color 
graphics, or a composite video output 
for use with a monochrome monitor. It 
accepts ASCII character string com- 
mands which cause it to create images 
on the display monitor, or to perform 
any of its other functions. 


Features 

The spatial resolution of the image 
in the VS512 memory is 512 by 512 
pixels, of which 512 horizontal by 480 
vertical are displayed on the screen. The 
display can be scrolled or positioned 
vertically to view any 480 consecutive 
lines of the 512 in image memory. The 
color resolution is 4 bits or 16 colors. 

Commands are sent to the VS512 
as a string of printable ASCII charac- 
ters: Thus images can be created using 
any computer language, even a text edi- 
tor. (This also means that the VS512 can 
be used with computers that trap or oth- 
erwise do undesirable things to control 
characters.) The VS512’s firmware has 
a repertoire of built-in commands that 
include line, arc, circle, point, program- 
mable shape, and more. The firmware 
also contains graphics drivers for a 
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Figure 1. Connection to a dedicated port. 
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Figure 2. Connection to a terminal port. 


number of dot matrix printers (includ- 
ing the IDS PRISM printers), thus pro- 
ducing graphics hard copy in black and 
white or color. 

Another feature is a down-load- 
able, or programmable, shape table. The 
shape table allows for the creation of 
any shape, closed or disjointed, that can 
be defined by a set of vectors. Thus 
Greek letters, math symbols, music no- 
tation, or anything else can be created 
and easily drawn on the screen. Al- 
though there is no limit as to size, this 
feature is really meant to be used with 
small shapes. Once the shape table has 
been created, a shape can be placed any- 
where on the screen with a single com- 
mand. The shape will be drawn with the 
currently selected color and the current- 
ly selected text scale factors. With prop- 
erly selected colors, shapes and charac- 
ters can be erased without disturbing 
the underlying or background color. 
This mechanism can be used to create 
limited animation of small objects. 

A different kind of animation, gen- 


erally referred to as color table anima- 
tion, can be created with the color map- 
ping register feature. This feature allows 
for instantly redefining the colors that 
currently appear on the screen. For ex- 
ample, all pixels that are green can be 
changed to bright yellow. This could be 
done by rewriting every green pixel on 
the screen, but would be very slow. 
Rather, a single command that rede- 
fines the value of green to bright yellow 
will cause the change to occur instantly 
(i.e., within the vertical blanking peri- 
od) over the entire screen. Typical ex- 
amples of color table animation are 
zooming through a tunnel, flowing wa- 
ter, and rays of light. 

The VS512 has a very interesting 
“extra” feature. When not being used 
for graphics, the RAM memory in the 
unit can be used as a print buffer. With 
128K RAM, that’s a sizable buffer. It 
does not have the bells and whistles of 
today’s print buffer products, such as 
multiple copy or pause functions, but it 
comes essentially free with the Vector- 


Scan. It would be nice if Applied Data 
Systems were to add some of those print 
buffer features. 


Hardware 

The VectorScan 512 is housed in an 
attractive metal box approximately 10” 
wide by 41/." high by 6'/." deep. The 
power switch and all connectors are on 
the rear surface (see photo 1). In addi- 
tion to the power cord connector, there 
are five connectors labeled TERMI- 
NAL, COMPUTER, PRINTER, 
RGB, and VIDEO. The one labeled 
COMPUTER is not only for connection 
to a computer, but can also be connect- 
ed to a modem for use with a remote sys- 
tem. The TERMINAL connector need 
not be used. Its presence allows the 
VectorScan to be inserted between a 
computer and a terminal or between a 
terminal and a modem. More on this 
later. The PRINTER connector is a 
standard Centronics parallel interface 
and thus can be used with any printer 
having a Centronics interface. 

Two connectors are provided for 
graphics output to a monitor. The RGB 
connector is a 9-pin type D connector 
with RGB and sync signals for driving 
an RGB color monitor. The output sig- 
nals are Red, Green, Blue, Intensity, 
Horizontal sync, Vertical sync, and 
Ground. Sixteen colors can be displayed 
simultaneously. All signals are positive 
TTL levels, which provides IBM PC 
compatibility. Thus, any one of the 
many color monitors being marketed 
for the IBM PC can be used with the 
VectorScan 512. The VIDEO connector 
is a BNC type that provides a composite 
video and sync signal for driving a low- 
cost monochrome monitor. Sixteen gray 
levels can be displayed simultaneously. 

Inside the housing is a single PC 
card that contains an 8085 microproces- 
sor, up to 8K of ROM and 4K of RAM, 
plus 128K of RAM for the graphics im- 
age (see photo 2). 


Software 

A standard 8” SSSD CP/M floppy 
disk came with the VectorScan. It con- 
tains 15 files of ASCII commands, each 
of which creates a color image on the 
RGB monitor attached to the unit. Also 
on the disk is a demo program that con- 
tinuously cycles through seven of the 
demo files, displaying each one for a 
short period. The demo program is pro- 
vided both in assembly language and in 
executable form. It is easy to modify for 
use with any other image files, including 
your own. Creating the image files is 
very easy, as described below. 

All of the commands that the 
VectorScan responds to are contained in 
firmware in an on-board PROM. The 
PROM can be readily replaced in the 
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field whenever updated firmware is pro- 
vided. Custom firmware for any appli- 
cation is an option. The firmware exe- 
cutes seven control commands and 
several dozen graphics commands. It 
also takes care of such things as 
handshaking and buffering the input 
stream, printer spooling, and dumping 
the screen image to a graphics printer. 
The control commands determine in 
which of four modes the unit will oper- 
ate. These are the transparent, graphics, 
hardcopy, and spooler modes. 

The graphics commands include 
those for drawing points, lines, circles, 
and arcs; for doing color selection; and 
for screen and area fill. Also included 
are commands to display text in either 
vertical or horizontal format using a 
built-in ASCII character set. Text may 
be positioned anywhere on the screen 
and scaled in both the x and y direc- 
tions. A down-loadable shape table can 
be used to provide a user-programmable 
character set. 


Installation 

After removing the VectorScan 
from its shipping carton, installing it is a 
simple matter of plugging in the power 
cord and some cables. A minimum of 
two cables is required, one to connect 
the unit to a computer and the other to 
connect it to a color or black and white 
monitor. Additionally, a printer and/or 
a terminal can be plugged into the 
VectorScan. If necessary, baud rate and 
data format DIP switches on the PC 
board can be adjusted (see photo 2). 

The VectorScan can be connected 
to a dedicated computer port (Figure 1), 
to the computer’s printer port, or to the 
computer’s terminal port. The latter 
(Figure 2) is the simplest arrangement 
and the one that I have been using. All I 
had to do was unplug my terminal from 
the computer and plug it into the 
VectorScan, plug the VectorScan into 
the computer, connect my high-resolu- 
tion RGB color monitor to the 
VectorScan, and I was in business. 


Operation 

The operation of the VectorScan 
512 is very straightforward. Of the four 
modes in which it operates (transparent, 
graphics, hardcopy, and spooler mode), 
its power-on default status is the trans- 
parent mode. As you may guess, in this 
mode the YecetorScan passes all data be- 
tween its COMPUTER connector and 
its TERMINAL connector. Thus it is 
“‘transparent”’ to the system. This is 
what allows it to be located between the 
computer and a terminal. It is, of course, 
constantly scanning the data, looking for 
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the one control sequence that takes it out 
of transparent mode and into graphics 
mode. The other two modes are reach- 
able only from the graphics mode. 

Once in graphics mode, it inter- 
prets the data it receives as graphics 
commands. It will also continue to pass 
the data to the TERMINAL connector 
until a command is received to disable 
this feature. It turns out that keeping 
this feature enabled can be very helpful 
when debugging graphics software. You 
can watch the image being created on 
the display monitor while the com- 
mands are simultaneously appearing on 
the terminal screen. 

Graphics mode contains numerous 
commands for such things as drawing 
points, lines, arcs and circles, doing 
polygon fills, screen fills, setting colors, 


FER See eee ee 
The shape table 
lets you create 
any shape—thus 
Greek letters, 
math symbols, 
and music 
notation 

can be drawn. 


enabling and positioning the graphics 
cursor, and placing horizontal or verti- 
cal text on the screen. There are also 
commands for doing a screen dump to 
the printer, and for going into print 
spooling mode. (The VectorScan’s firm- 
ware contains drivers for Epson, 
Okidata, and Prism Color printers. Ad- 
ditional drivers may be included in later 
versions.) All told, there are several 
dozen graphics commands. 

Since all of the commands for the 
VectorScan are ASCII printable char- 
acters, a display file can be created or 
edited with a text editor as well as with a 
graphics program. While commands 
can be sent directly to the VectorScan 
by a program, there are advantages to 
creating a display file. Not only can the 
file be sent to the VectorScan, but it can 
also be directed to a printer or listed on a 
terminal. If the unit is located between 


the computer and a terminal, simply 
listing the display file on the terminal 
will activate the VectorScan. The result 
is that the image will be appearing on 
the display monitor while the com- 
mands that create the image are simul- 
taneously appearing on the terminal. 
This ‘‘pass through”’ feature of the 
VectorScan can be enabled/disabled 
with the appropriate command. How- 
ever, I found the simultaneous display 
of the commands on my terminal with 
the creation of the image on my monitor 
to be very helpful in debugging a 
lengthy three-dimensional graphics 
program (see photo 3). Anyone who has 
spent time debugging a complex pro- 
gram that produces a binary or other- 
wise not easily read file will appreciate 
this feature. 


Performance 

The VectorScan is powered by a 
single 8085 processor. Software in 
ROM is used to interpret and execute all 
commands, to modify the graphics im- 
age in RAM, and to handle the software 
handshaking between the VectorScan 
and the computer. (Hardware hand- 
shaking is always in effect via the RS- 
232 DTR line, while software hand- 
shaking via XON/XOFF can be 
enabled/disabled.) 

The software for drawing lines, 
arcs, and circles uses a firmware imple- 
mentation of the ubiquitious Bresen- 
ham algorithm. While all raster graph- 
ics systems use this algorithm, the big 
difference in performance is usually due 
to how this algorithm is implemented. 
Very high-performance systems (read 
very expensive), such as realtime flight 
simulators, implement this (and other 
algorithms) in hardware. Moderate- 
performance systems, including some 
microcomputer systems, use special 
graphics processors. Low-performance 
systems, such as many microcomputers, 
let the applications program do all of 
the work. Needless to say, higher per- 
formance usually means higher cost. 

The cost/performance tradeoff 
used by the VectorScan designers was 
aimed at achieving high resolution, rea- 
sonable performance, and low cost. The 
result is that reasonably complex 
drawings can be displayed in a matter of 
seconds. For example, a Clear Screen 
command takes about two seconds. A 
mechanical drawing of the back panel 
layout of the VectorScan unit, dimen- 
sions included, takes about 8 seconds 
(scc photo 4). So does the drawing of the 
space shuttle, with several sizes of text 
(see photo 5). Two- and three-dimen- 
sional business charts, which make ex- 
tensive use of the polygon fill command, 
may take 10 or 20 seconds (see photos 6 
and 7). A three-dimensional wire frame 


Photo 1. View of rear panel, showing 
power switch and five connectors. 
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Photo 5, A rendering of the space shuttle 
by the VC512. 


Photo 3. Simultaneous display of com- 
mands on the terminal with the creation 
of an image on the monitor. 
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Photo 4. A mechanical drawing of the 
VectorScan unit, with dimensions 
included. 


object, made up of a dozen polygons, 
may take several seconds or so. Color 
table animation, using the color map- 
ping register, is essentially instanta- 
neous. Cycling through all 16 colors 
takes a fraction of a second. 


Documentation 
The VectorScan 512 Programmer’s 


Photo 6. Two-dimensional business 
chart, with extensive use of the polygon 
fill command. 


Three Dimensional 
Bar Chart 


Photo 7. Three-dimensional business 
chart, using the polygon fill command. 


Manual is 37 pages, 87/2” by 11”, spiral 
bound. It has general sections on Intro- 
duction, Overview, Installation, and 
Operation. Under Operation, after gen- 
eral subsections on Setup, Operational 
Modes, Control Commands, and 
Graphics Commands, individual expla- 
nations of all 36 graphics commands are 
given. The manual contains eight ap- 
pendices, but does not have an index, 
which I believe should be a mandatory 
part of any technical document. Here 
the lack is not as severe as it would oth- 
erWise be, since the table of contents 
lists every graphics command. Another 
missing item that should be in any tech- 
nical publication is the publication date. 
However, I recently received an updat- 
ed ROM and manual, and the manual 
does have a version number (version 
1.3) on the cover. The new manual de- 
scribes several new commands that have 
been added to the firmware. One in par- 


ticular adds additional capability for 
animation and special effects by allow- 
ing bit plane manipulation. However, I 
have not had a chance to try the new 
commands. 

Almost all command descriptions 
include an example of the specific com- 
mand format. The commands are, for 
the most part, clearly explained and eas- 
ily understood. Only one command de- 
scription left me somewhat puzzled as 
to exactly what it does. In spite of these 
minor complaints and a few typographi- 
cal errors, the manual is generally well 
written and quite clear, particularly the 
general information section. 


Support 

In the several telephone contacts I 
have had with Applied Data Systems, 
they have always been cooperative and 
helpful in providing information and 
suggestions. (Would that we could say 
that about all vendors in this business.) 
They are continually working on im- 
proving the ROM-based software by 
adding new commands. Replacement 
ROM chips with upgraded software are 
made available when released and can 
be replaced in the field. Custom soft- 
ware can be provided for special 
applications. 


Comments 

The VectorScan 512 is useful for 
many types of graphics, ranging from 
business and CAD/CAM applications 
to art and games. The animation fea- 
tures combine the shape tables of the 
Apple II with the color table animation 
of the Atari. Black and white or color 
hard copy is available with an appropri- 
ate printer. Film output can always be 
obtained by simply photographing 
(carefully) the monitor screen. See the 
accompanying photographs for exam- 
ples of this. 

Drawing time of detailed images 
may be noticeable, but higher perfor- 
mance can cost a lot more money. There 
are some graphics add-on products 
available for microcomputers that 
achieve higher performance by using a 
special graphics processor, such as the 
NEC 7220 graphics chip. One product 
in particular, similar to the VectorScan 
in that it is a “black box”? graphics dis- 
play controller, has slightly better spa- 
cial resolution and much better color 
resolution. It uses the NEC chip and 
achieves much higher performance, but 
it costs many times more than the 
VectorScan. The point is that there are 
many tradeoffs that can be made in de- 
signing a graphics display controller. 
Applied Data Systems chose to go with 
an easy-to-use, modular add-on unit 
with very good spacial resolution, good 
color resolution, reasonable perfor- 
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WALTZ LISP™ occa 


The one and only adult Lisp system for CP/M users. mance, and relatively low cost. The 


Waltz Lisp is a very powerful and complete implementation of the Lisp programming VS512 nicely fits a market niche for 
language. It includes features previously available only in large Lisp systems. In fact, add-on high-resolution color graphics 
Waltz is substantially compatible with Franz (the Lisp running under Unix), and is similar for almost any computer. 
to MacLisp. Do not be deceived by the low introductory price. To use the VectorScan for color 

Waltz Lisp is a perfect language for Artificial Intelligence programming. It is also output, you need a high-resolution 
suitable for general applications. In fact, due to the ease of handling of textual data and RGB color monitor. There are now a 
random file access functions, it is often easier to write a utility program in Waltz Lisp than number of such monitors on the market, 
dith written entirely in Walt Lisp are included with the interpreter," S'°®“"¢ | | and any that are IBM PC compatible 

eae Ps re work with the VectorScan. One final 
Much faster than other microcomputer Lisps. * Long integers (up to 611 digits). Selectable radix. ¢ True 2 A ° ° 
dynamic character strings. Full string operations including fast matching/extraction. « Random file point concerning monitors 1s that a 
access. ¢ Binary files. * Standard CP/M devices. * Access to disk directories. * Functions of type lambda slight amount of flicker may be notice- 
(expr), nlambda (fexpr), lexpr, macro. * Splicing and non-splicing character macros. ¢ User control over : : : 
all aspects of the interpreter. * Built-in prettyprinting and formatting facilities. e Complete set of error able on horizontal lines on some moni- 


handling and debugging functions including user programmable processing of undefined function tors. This is due more to the bandwidth 
references. * Optional automatic loading of initialization file. © Powerful CP/M command line parsing. * soe : . 
Fast sorting/merging using user defined comparison predicates. ¢ Full suite of mapping functions, limitations and short-persistence phos- 
iterators, etc. © Over 250 functions in total. * Extensive manual with hundreds of illustrative examples. phors used in the current crop of high- 
Waltz Lisp requires C/PM 2.0, Z80 and 48K RAM (more recommended). SS/SD 8’’ and resolution, low-cost RGB monitors 


most common 5”’ disk formats. than to VectorScan. It can be eliminated 


Introductory Price....$94.50 by using a higher-performance monitor. 
Manual only For more information, please con- 


(refundable with order) ; tact Applied Data Systems, Inc., 98/1 
additional charges Mallard Drive, Suite 213, Laurel, MD 
RO ODE™- $10.00 conversion fee for 5"’ Diskettes | | 20708; (301) 953-9326. 


$3.00 C.O.D. charge For comments from Applied Data 
INTERNATIONAL = Systems on this article, please see “‘Let- 
Call toll free 1-800-LIP-4000 Ask for Dept. #4 ters to the Editor,” page 37. 
P. G. Box 7301 In Oregon and outside U.S.A. call 1-503-684-3000 
Charlottesville, VA 22906 Unix® Bell Laboratories. CP/M® Digital Research Corp. 


Ron Lusen, 30 Vandeventer Ave., 


Princeton, NJ 08542 
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THE LITTLE BOARD® 


OEM — INDUSTRIAL — SCIENTIFIC 
SECOND GENERATION SINGLE BOARD COMPUTER KIT! 
4 MHZ Z80* CPU! 64K RAM! DOUBLE DENSITY! 


FREE CP/M* 2.21!! a ass Lewy, VA 
‘ 


A $139 VALUE! A FREE i ped 
5-1/4 IN. CP/M 2.2 bce : $995 00 
DISKETTE IS INCLUDED or) a 
WITH EACH KIT. be sare (COMPLETE KIT) 
MINI-SIZE: 


A. & T. UNITS ‘eae : Por ONLY 
$349 cen) f Me 5-3/4 x 7-3/4 INCHES 


FULLY SOCKETED! PERFECT MATE TO OUR ZRT-80 TERMINAL BOARD. THROUGH SPECIAL ARRANGEMENT 
WITH AMPRO COMPUTERS, WE ARE PLEASED TO OFFER THEIR LITTLE BOARD® IN KIT FORM. 
FEATURES: 


| 4 MHZ Z80 CPU! DOUBLE DENSITY (5-1/4 IN.) FLOPPY CONTROLLER 64K DYNAMIC RAM! 
CENTRONICS STYLE PARALLEL PRINTER PORT USES +5VDC @ .75 A. AND +12VDC @ 50MA 
TWO RS232 SERIAL PORTS SAME SIZE AS A MINI FLOPPY 2732 BOOT EPROM 


TERMS: Shipments will be made approximately 3 to 5 weeks after we 


Digital Research Computers receive your order. VISA, MC, cash accepted. We will accept COD's with a 


(OF TEXAS) $75 deposit. Balance UPS COD. Add $4.00 shipping. 
B P.O. BOX 461565 - GARLAND, TEXAS 75046 - (214) 271-3538 USA AND CANADA ONLY 
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This is THE PASCAL COMPILER 
You've Been Hearing About 


ett 


# ‘It’s almost certainly better 
than IBM’s Pascal for the PC... 
Recommended.” 

Jerry Pournelle 

Byte, May 1984 


$49.95 


“Tf you don’t have CP/M [for 
your Apple], Turbo Pascal is 
reason enough to buy it.” 
Cary Hara 

Softalk Apple, May 1984 


ERSION 2.0 


"If you have the slightest interest in Pascal .. . buy it.” 
Bruce Webster, Softalk IBM, March, 1984 


And Now It’s Even Better 


Than You’ve Heard! 


¢ Windowing (IBM PC, XT, jr. or true compatibles) 
e Color, Sound and Graphics Support (IBM PC, XT, jr. or true compatibles) 
¢ Optional 8087 Support (available at an additional charge) 


e Automatic Overlays 


e A Full-Screen Editor that’s even better than ever 
e Full Heap Management—via dispose procedure 


e Full Support of Operating System Facilities 
e No license fees. You can sell the programs you write with Turbo Pascal without extra cost. 


Yes. We still include Microcalc .. . 
source code to learn how a spreadsheet is written . . 


the sample spreadsheet written with Turbo Pascal. You can study the 
. it’s right on the disk.* And, if you’re running Turbo 


Pascal with the 8087 option, you'll never have seen a spreadsheet calculate this fast before! 


*Except Commodore 64 CP/M. 


Order Your Copy of TURBO PASCAL’ VERSION 2.0 Toda 
For VISA and MasterCard orders call toll free: eee 1-800. 


(lines open 24 hrs, 7 days a week) 


Choose One (please add $5.00 for ship- 

ping and handling for U.S. orders. Shipped 

UPS) 

Turbo Pascal 2.0 $49.95 + $5.00 

Turbo Pascal with 8087 support 

$89.95 + $5.00 

____ Update (1.0 to 2.0) Must be accom- 
panied by the original master $29.95 
+ $5.00 


_____ Update (1.0 to 8087) Must be 
accompanied by the original master 
$69.95 + $5.00 


In California: © ae 
Dealer & Distrib 


_ Money Order __ 


Check ter 

VISA Master Card ____—_ Operating Systane 

Card # CP/M 86 __ MS DO! 
Exp. date Computer: 


Disk Format: : 
Please he sure model number & 


B) BORLAND 


Name: 
BD) INTERNATIONAL Adress: 
Borland International . irre 
4113 Scotts Valley Drive City/State/Zip: - pee 
- Scotts Valley, California 95066 Telephone: 


California residents add 6% sale 
outside Of U.S.A. payne ae b 


TELEX: 172373 


. CPU 8/16 


+ Dual processors: 4MHz NSC800 (executes 
full 280 instruction set) and 8MHz 
Intel 8088. 

* Onboard floppy controller with 24-bit 
DMA. Runs up to four 54" or 8” floppies 
in any combination at the same time. 

* 8K PROM monitor. 

> 2 serial ports 
(software selectable up to 19.2K Baud.) 

* Interrupt controller with 
8 vectored interrupts. 

+ Real time clock interrupt. 

+ $895 (Manual only: $25) 


256K STATIC RAM/ 
TIME OF DAY 


+ Employs fully static CMOS memory chips. 
* Accepts either 8-bit or 
16-bit bus requests. 
« Includes battery-backed-up time-of-day 
clock and calendar. 
+ IEEE-696/S-100 compatible. 
+ $1850 (Manual only: $25) 


256K/512K/1MB/2MB 
DYNAMIC RAM 


+ Configurable as either dynamic RAM or 
as disk drive emulator. 

+ Accepts either 8-bit or 
16-bit bus requests. 

+ Uses 256K chips for IMB or 
2MB configurations. 

* 150ns. RAM chips. 

* IEEE-696/S-100 compatible. 

+ Low as $850 (Manual only: $25) 


' SBC-300 


* Single board computer able to perform as 


permanent bus master or slave processor. 


+ Z80* CPU: 4 or GMHZz. 

* 64K of dual-ported RAM with parity. 

+ 2 to 16K bytes of PROM. 

* System memory addressing to 16MB. 
* Serial, parallel and counter/timer |/0. 
+ SASI port. 

* Dual programmable serial 


full-duplex channels. 


+ Supports CP/M* Plus, MP/M* and 


TURBODOS* 


+ IEEE-696/S-100 compatible. 
* $740 (Manual only: $25) 


VFW-III 


* Offers simultaneous control of up 


to three 514" Winchester drives (up to 16 
heads) and four 514” and 8" floppy drives. 


+ Floppy drives may be single- or double- 


sided, single- or double-density. 


+ Data transfers under DMA 


or programmed I/0 control. 


+ Phase lock loop data separator. 
+ 20-bit single and 4-bit double burst 


detection span on 256 byte sectors. 


+ IEEE-696/S-100 compatible. 
* $895 (Manual only: $25) 


EXPANDORAM IV 


+ Capacity of 256K RAM (using 64K RAM 


chips) or 1MB (using 256K RAM chips). 


- DIP switch selectable addressing. 
+ Supports both 8-bit and 16-bit 


data transfers. 


* Refresh control. 

- Parity check. 

* Optional error detection/correction. 
+ IEEE-696/S-100 compatible. 

+ $1145 (Manual only: $25) 


VERSAFLOPPY Il 


* Controls up to 4 floppy drives in 
simultaneous 514" and 8” combinations. 

* Provides control for double-sided 
operation. 

+ Operates with Z80* 8080 and 
8085 CPUs. 

- Vectored interrupt operation optional. 

- Control and diagnostic software 
available in PROM. 

» IEEE-696/S-100 compatible. 

+ $400 (Manual only: $25) 


HARD DISK 
S CONTROLLER 


- 2 serial ports (software selectable up 
to 19.2K Baud). 

* 1 printer port (IBM-PC* compatible). 

+ Supports up to four 514" Winchester 
drives (ST506 interface). 

- ECC/CRC 

+ Phase lock loop data separator 
(requires no timing adjustment). 

* Full sector buffering. 

* Includes both CP/M 80* and CP/M 
86* BIOS. 

+ IEEE-696/S-100 compatible. 

+ $595 (Manual only: $25) 


ar ea HARD DISK 
ec SUBSYSTEM 
- Completely packaged subsystem including 
hard disk controller, 20MB Winchester 
drive, power supply and fan. 
+ IEEE-696/S-100 compatible. 
+ $2295 (Manual only: $25) 


1/08 


- Available in 3 versions: 
1/0 4 Asynch with 4 asynchronous serial 
channels. 1/0 8 Asynch with 8 asynchro- 
nous serial channels. 1/0 4 Synch/4 
Asynch with 4 serial channels configured 
for synchronous or asynchronous and 4 
asynchronous-only channels. 

+ Synch/Asynch channels have full 
DCE/DTE strapping. 

+ Real time clock with 56 bits 
battery-backed-up RAM. 

+ Polled 1/0 or interrupt drive operation. 

+ Baud rates from 50 to 57.6K Baud. 

+ Standard RS-232C drivers and 
receivers onboard. 

+ $696 (Manual only: $25) 


as So ‘@ These are just 
some of the boards Syntech Data Systems has to offer. All IEEE- 
696/S-100 compatible. From the most powerful multiprocessing 
CPU board you can buy to the most sophisticated hard disk 
subsystem available. Of course, all our CPU boards support 
Concurrent 3.1* UNIX* PC-DOS/MS-DOS and CP/M 86* In our 
complete menu of S-100 products you'll find everything it takes 
to make a winner. We've combined two companies, Octagon and 
5/D Systems, so you can put together unbeatable systems from 
the single most knowledgeable source in the industry. Call us at 
214/340-0303. Telex us at 6829016. Or write to the address 
below for complete information on even more products. We have 
everything you've hungered for. 


SYNTECH 
DATA 
SYSTEMS 


Something New In 8-100 


10111 Miller Road, Dallas, Texas 75238 


*Manufacturers' trademarks 


CIRCLE 47 ON READER SERVICE CARD 


ompuPro 


A GODBOUT COMPANY 
SYSTEM 816/A A&T 
SYSTEM 816/B A&T 
SYSTEM 816/C* A&T 
SYSTEM 816/D* A&T (8086) 
SYSTEM 816/E* A&T (68000) 
TO ADD 40 Mb H.D. 


$3,999 
$4,999 
$6,399 
$9,899 
$6,399 
$2,475 


S-100’s 40Mb HARD DISK SUBSYSTEM 


W/DISK 3 & CP/M 80 & 86 $2,895 


100 HOUR SYSTEM “'BURN-IN™ 
*XEROX SERVICE WHERE AVAILABLE 


CPU Z 6MHz A&T 

CPU 8085/88 A&T 

CPU 8086 10MHz A&T 

CPU 86/87 5MHz A&T 

CPU 68K W/MMU OPTION A&T 

CPU 68K 10MHz CSC 

RAM 17 64K STATIC A&T 

RAM 16 64K STATIC 8&16 A&T 

RAM 21 128K STATIC 8&16 A&T 

RAM 22 256K STATIC 8&16 A&T 
M-DRIVE/H 512K RAM-DISK 
INTERFACER 3-8 SERIAL A&T 
INTERFACER 4-3 SERIAL/2 PARALLEL 
SYSTEM SUPPORT 1 A&T 

DISK 1 A&T 

DISK 2 A&T 8” H.D. CNTRL 

DISK 3 W/CP/M 80&86 

6 SLOT MOTHERBOARD W/TERMINAL 


CPZ 48000 CLOSE OUT $639 
CPZ 48006 6MHz MASTER $739 
256KMB MEMORY BOARD $709 
CPS-MX 64K RAM SLAVE 4MHz $339 
CPS-MX 64K RAM SLAVE 6MHz $389 
CPS-BMX 128K RAM SLAVE 4MHz $495 
CPS-BMX 128K RAM SLAVE 6MHz $529 


MACROTECH 


cal INTERNATIONAL 


MAX-384K $1,295 
MAX-M 1Mb $1,995 
M? 16BIT ADDRESSING OPTION $79 


SPECTRONICS CORPORATION 
PE-14 ERASES 9 EPROMS $65 
PE-14T SAME AS PE-14 W/TIMER $89 
PE-24T ERASES 12 EPROMS IN 11 MIN. 135 


SBC 200 W/RS232 MON. 

SBC 300 6 MHz 
EXPANDORAM-3/696 256K 
EXPANDORAM-4/PARITY 256K 
EXPANDORAM-4/EDC 256K 
VERSAFLOPPY-2/693 
VERSAFLOPPY-2/696 W/CP/M 3.0 
VFW-3 CNTRL FLPY & WINCH. 
VFW-3 W/CP/M 3.0 

1/0-4 ASYNC. SERIAL 

1/0-8 ASYNC. SERIAL 

1/0-4 SYNC./4 ASYNC. 

VDB-8024 VIDEO BD. 

PROM 100 W/SFTWARE 

SD 300 CHASSIS-6 SLOT ‘‘FOLDED” 


S-100 DIV./696 CORP. 
14425 North 79th Street 
Scottsdale, Arizona 85260 


9-100 


ESTABLISHED 1977 


A COMPUTER 


SCP-200B 8MHz 8086 CPU 
SCP-300F CPU SUPPORT 
SCP-110A-64K STATIC RAM 
SCP-400C-4P SERIAL BD. 
SCP-500 C/D DISK CNTRL 
BASIC COMPILER W/UTILITIES 


pissses 
<x IEEE 488 INTERFACE W/CP/M 
ROU 
@ ADVANCED | 
DIGITAL 


CORPORATION / 


SUPER SIX/128-6 MHz $699 
SUPER SLAVE/128-6 MHz $529 
CP/M 3.0 $350 
TURBODOS MULTI-USER W/SPOOLER $500 
DMA-MICROMAGNUM 5Mb 

5Mb FIXED & 5Mb RMOV. CARTG. $1,595 
HDC-1001-DMA W/ DRIVERS $429 


lo ACKERMAN DIGITAL 


PROMBLASTER 2 W/EXTEND MODULE 
PROGRAMS 27256 EPROMS @ 45 SEC. $398 
KLUGE CARD KIT INCLUDES ALL START- 
UP HARDWARE $129 
OCTAFLOPPY W/CP/M OBJECT & SOURCE $379 


y q OMNIRAM 64K 100 NS $449 


FULCRUM 


FOLLOW THE STAR Mn 
a NortnStor “as 


ADVANTAGE 8/16 UPGRD. W/64K $349 
ADVANTAGE GRAPHICS MS-DOS $131 
HORIZON DD CNTRL (MICRO COMPLEX) $353 


MORROW © 


MME65KS 64K STATIC RAM 
DJ/DMA 5&8" FLPY CNTRL W/CP/M 
HDCA 1/0 MAPPED/SA4008 INTERFACE 
MI/O-M I/O CONTROLLER W/1 PAPA., 

3 SERIAL, CLOCK, & INTERRUPT CNTRL 
DJ/2DB @ F800 W/CP/M & BASIC 
A811 8’’ SSDD FLPY W/CAB., P/S & CBLS 


PAL data 
- | SyStems 


ZF-110-22 w/ZVM-135 


MCP ee 


TB-4 EXTENDER BD. W/LOGIC PROBE 
ICB-10 OPTO ISOLATOR CNTRL A&T 
ICB-10K OPTO ISOLATOR CNTRL KIT 
ZB-1 EXTENDER BD. W/ZIF & SWITCH 


$3,395 


PERSONAL SPEECH 
SYSTEM 


TELPAC W/MODEM PURCHASE 
S-100 BD. MODEM 300/1200 
PASSWORD 1200 AUTO ANS./DIAL 
AUTO DIAL 212A (HAYES COMPAT.) 


FULL DEALER SUPPORT 

VISIT OUR SHOWROOM 

Hrs. 9:00AM - 5:30PM M-F 
CIRCLE 184 ON READER SERVICE CARD 


SALES 800 - 528-3138 


TECHNICAL 602-991-7870 


MODEM ORDERS 602-948-1387 
TELEX: 16 5025 FTCC SEC PHX. 


PRINTERS 


DAISYWRITER 2000 W/48K 
OKIDATA 92 

OKIDATA 93 

EPSON MX, RX, & FX IN STOCK 
TALLY MT160L 

BROTHER HR-15 SERIAL 
BROTHER HR-25 SERIAL 


TERMINALS 
& MONITORS 


FREEDOM 100 TERMINAL CALL 
FREEDOM 200 TERMINAL 

(EMUL TELEVIDEO 950 & ADM 31) CALL 
TAXAN RGB 420 (IBM LOOK-ALIKE) $495 
USI Pi 3 12° AMBER MONITOR $119 


——— DISK DRIVES=——— 


S-100’s DMA SUBSYSTEM $2,395 
DMA SUBSYSTEM /IBM-PC $2,395 


QUANTUM 40Mb WINCHESTER 


Qume 


270 DAY WARRANTY 


142 DSDD 5%"-%2 HI 
242 DSDD 8”'-’2 HI 
842 DSDD 8"-STD HI 


Tandon 


100-2 5%" DSDD $219 


=INDUSTRIAL QUALITY = 
CABINETS 


DUAL % HI HORIZONTAL 5%" 
SINGLE STD HI HORIZONTAL 5%" 
DUAL 2 HI VERTICAL 8” 

SINGLE STD HI VERTICAL 8” 
WINCHESTER 5%" H.D. (DUAL ‘% HI) 


INTEGRAND 


800 DB2F W/NECESSARY OPTIONS $495 
1100D W/OAK SIDE PANELS $445 
2906 DUAL 5% W/1 SLOT $179 
2908 DUAL 5% FLPY & H.D. W/3 SLOTS $219 


PARA DYNAMICS 


3820 PRONTO $1,099 
2810 MINI-PRONTO $829 
3510 10 SLOT/DUAL 5% $629 
“OLD” STYLE PRONTO (18 SLOT) $695 


SOFTWARE 


BDS “C’’ COMPILER 


$1,895 


COMPUTER INNOVATIONS 
“C" COMPILER 


COMPUVIEW VEDIT-80 
COMPUVIEW VEDIT-86/ MS-DOS 


CONCURRENT CP/M-86 
MP/M-86 

“C" COMPILER/IBM-PC 
DR. LOGO/IBM-PC 
CBASIC COMPILER-80 
PL/1-86 

DR ASSEMBLER PLUS TOOLS 
PASCAL MT+ 

DISPLAY MANAGER-80 
ACCESS MANAGER-80 
PC ACCOUNTING PACK 


SELECT (WORD PROC.) MSDOS 


Subject to Available Quantities 
Prices Quoted Include 
Cash Discounts 
Shipping & Insurance Extra 


st 
Satisfaction 
“How do you like your job -- the kind 
of work you do’ 
74% 18% 6% 
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Figure C-3. NAPLPS (courtesy of In 


Figure C-2. NAPLPS (courtesy of Time D. Studi ) 
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Figure C-4. DR DRAW (courtesy of Figure C-5. NAPLPS (courtesy of Time Figure C-6. NAPLPS- (courtesy of in 
Digital Research, Inc.) Video Information Services) : Time Devge ae ; 


A Figure C-1.(Top) High resolution (courtesy of HBO Graphics Lab.) 
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MYTHS & HERDES 


THE COMIIMNICATION STUDIO 


Figure C-7. NAPLPS (courtesy of The 


Figure C-9. NAPLPS (courtesy of In 
Communication Studio) 


Time Design Studio) 


Figure C-8. NAPLPS (courtesy of In => 
Time Design Studio) 


Figure C-10. NAPLPS (courtesy of David McCune) 


Figure C-13. DR DRAW (courtesy of > 
Digital Research, Inc.) 


A Figure C-11. NAPLPS (courtesy of 
Digital Equipment Corp.) 


Figure C-12. High resolution (courtesy Figure C-14. NAPLPS (courtesy of 


of HBO Graphics Lab.) Time, Inc.) 
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Figure C-15. NAPLPS (courtesy of In 
Time Design Studio) 


Figure C-19. NAPLPS (courtesy of The 
Communication Studio) 


Figure C-17. NAPLPS (courtesy of The 
Communication Studio) 


€ Figure C-16. NAPLPS (courtesy of 
HBO Graphics Lab.) 


Figure C-18. High resolution (courtesy of HBO Graphics Lab.) 


~@= Figure C-20. DR DRAW (courtesy of 
Digital Research, Inc.) 


Figure C-21. NAPLPS (courtesy of In 
Time Design Studio) 


Figure C-22. Figure C-23. High 
NAPLPS (courtesy of resolution (courtesy 
Digital Equipment umpeemnel of HBO Graphics 
Corp.) 2 aia oo, Lab.) 


~@ Figure C-24. 
GIDIS (courtesy of 
Digital Equipment 
Corp.) 


[7] START AGAIN 


Figure C-25. NAPLPS (courtesy of The Communication Figure C-26. NAPLPS (courtesy of Time Video Information 
Studio) System) 
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Even the fastest fingers slow down when they 
struggle with computer commands. And no matter 
what software you use, you still have to enter the 
same things over and over again. 

That’s why you need SmartKey II Plus." the soft- 
ware that lets you control your computer with a single 
keystroke. 

Add SmartKey to WordStar and you can juggle 
margins and insert “boilerplate” paragraphs or sentences 
with just one key. Add it to Lotus 1-2-3 and 
you can concentrate on the numbers instead 
of the mechanics. You can even tap into ¢ 
Dow Jones with the press of a finger. 

Don't type in the same thing twice. 
SmartKey can remember commands, 
words, paragraphs, even entire letters. 
With SmartKey, you can work faster 
and never worry about which keys to press. 

It's easy to see why thousands of 
people all over the world are already using | ; 
SmartKey to make their lives easier. ug 


How to 


SmartKey II Plus features. 

Assign more than 30,000 characters to a single key. 

Define over 300 function keys on any computer. 

An exclusive “SuperShift” lets keys have up to seven meanings. 
Change any keyboard to the DVORAK or IBM Selectric layout. 


Keys can be redefined while other software is running. 

Key definitions can be saved to disk for later use. 

SmartKey II Plus is invisible to other software. 

SmartKey II Plus runs on the IBM PC and compatibles, 
the PCjr, and all other MS-DOS, CP/M, CP/M-86, and 
CP/M-Plus based personal computers. 


il Best of all, SmartKey II Plus is still only 


$89.95. 

To see how SmartKey II Plus can speed 
up your work, pick up a copy at your com- 
puter dealer. It's the smartest move you will 
ever make. Software Research Technologies, 
Inc., 3757 Wilshire 

Boulevard, Suite 


211, Los Angeles, val 

#®) California ae = a 

f (213) 384-5430. us. 
A Stroke Of Genius. 


Corporate and OEM 
licenses available. 
CIRCLE 97 ON READER SERVICE CARD 


speed up the ten 
slowest parts 


of your computer. 


Better Color 


with the 


Princejon 


Composite vs. 
RGB video, 
and a review 
of the HX-12 
color monitor 
from Princeton 
Graphics 


by Andrew L. Bender 
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f you bought an IBM PC with 
a color graphics adaptor card 
and a monochrome display, 
you probably won’t be happy 
with it very long for two rea- 
sons: First, you don’t get 
enough resolution to make 
prolonged use of the display 
pleasant; second, you don’t get color— 
and color helps relieve boredom. When 
you decide to go for a color monitor, 
you'll have some difficult choices to 
make—there are dozens of manufactur- 
ers out there, all trying to get you to buy 
their monitor. How do you decide? 
First, let’s look at some of the tech- 
nical principles of a color monitor and 
discuss the differences between the two 
types available: RGB and composite. 
(Editor’s note: For further information 
on display technology, see ‘Computer 
Graphics Technologies”’ by Alan P. 
Matthews elsewhere in this issue.) Then 
I'll describe a monitor that is an exact 
replacement for the IBM color monitor, 
but gives you a better picture at lower 
cost. 


Composite vs. RGB 

You will find two video output con- 
nectors on your color graphics adaptor 
card. One is a 9-pin D-connector for 


hies 


X12 


connection of an RGB monitor; this has 
separate pins for red video, green video, 
horizontal sync, vertical sync, and in- 
tensity. The other is a coaxial RCA pho- 
no plug for connection of a composite 
monitor; the six signals that are avail- 
able separately on the D-connector are 
electronically blended into a single com- 
posite waveform that appears at the co- 
axial connector and can be carried over 
the single conductor (and shield) of a 
coaxial cable. Special circuitry in the 
monitor must separate the six signals 
again and route them to the sync and 
color video circuits that create the 
display. 

The above description of the signals 
on the two connectors of the color graph- 
ics adaptor board provides the clue to 
one difference between RGB monitors 
and composite monitors: both types have 
red, green, and blue video circuits, hori- 
zontal and vertical sync circuits, and in- 
tensity circuits to control the overall in- 
tensity of the display (rather like the 
“half-brightness” emphasis feature of an 
alphanumeric display). But the compos- 
ite monitor has additional circuitry to 
separate the individual signals that arrive 
lended on the coaxial cable. However, if 
you read the advertisements, it won’t 
take you long to find out that the com- 
posite monitor, which has more circuitry 
in it, is generally less expensive than most 
RGB monitors. There is no paradox 


here: the answer is that the RGB moni- 
tor, designed for high-resolution dis- 
plays, must handle a larger number of 
smaller dots. This, in turn, requires 
greater bandwidths (obtained by more 
careful design with a better grade of com- 
ponents) and more precise control of the 
phosphor granule size, beam focusing, 
and color mask accuracy. All of these 
contribute to the greater cost of RGB 
monitors. 

How sharp the image is depends 
upon the geometry of the picture tube, 
its face and phosphors, the stability of 
the high-voltage power supply that ac- 
celerates and focuses the image, and the 
diameter of the electron beam when it 
strikes the phosphor. Imperfections in 
the deflection yoke can result in poor fo- 
cus in one direction only (astigmatism). 
If the image is clear in the center but 
goes fuzzy or changes color at the edges, 
there may be too much spread in the 
dots produced by the red, green and 
blue electron guns (misconvergence). 
This usually indicates a problem with 
the deflection yoke or picture tube. 

No matter how perfect the tube it- 
self and its associated raster-generating 
circuits may be, the image will not be 
sharp if the video amplifiers are incapa- 
ble of turning the beam cleanly on and 
off at the beginning and end of each 
pixel. Thus the number of pixels per sec- 
ond that the monitor can handle is a 
function of bandwidth, and in practice 
is approximately twice the bandwidth. 

A good-quality television set has a 
bandwidth of about 3 MHz and can 
handle about 6 million pixels per sec- 
ond; an 18 MHz monitor can handle 
about 36 million pixels per second—six 
times the amount of information, with a 
resulting increase in detail and sharp- 
ness of the image. The overall band- 
width is affected by the amount of cir- 
cuitry in the individual signal paths; 
thus the effect of inserting blending cir- 
cuitry (on the display card) and separa- 
tion circuitry (in the monitor) into the 
signal path is to reduce the overall band- 
width, making it impossible to take full 
advantage of the capabilities of a high- 
quality RGB monitor. In practice, how- 
ever, most RGB monitors include sepa- 
ration circuits and a composite signal 
input connector (as well as the direct 
RGB inputs) so that they can be used 
with any kind of display generator. 


An alternative to the IBM color monitor 

IBM’s color monitor is an RGB 
monitor made by Samsung, a Korean 
company. The pixels are large (0.43 mm) 
and therefore somewhat fuzzy. The tube 
seems to suffer from a moderate amount 
of misconvergence and astigmatism, es- 
pecially toward the edges of the picture. 
The list price of this unit makes it the 


worst buy of all the available RGB mon- 
itors. Of course, if you want the reassur- 
ance of having Big Blue service it, then 
go ahead—but you will pay for this not 
only in money but in terms of picture 
quality. 

An alternative is the Princeton 
Graphics Systems color monitor model 
HX-12. PGS has been supplying this 
monitor for some time, and it is a ma- 
ture product. It is made in Taiwan, and 
doesn’t attempt to look like the Big Blue 
monitor. The picture tube has the same 
12” diagonal measurement as the IBM, 


es 
Most RGB 
monitors include 
separation 
Circuits and a 
composite 

Signal input 
connector, usable 
with any kind of 
display generator. 
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but pixel size is only 0.31 mm, making 
the resolution 18% better than that of 
the IBM. The monitor is about 11” high 
and 15” wide. To keep the rear ventila- 
tion grill clear and allow space the ca- 
bles, the workspace depth should be at 
least 18", though the case itself is no 
more than 14” deep. 

There are no fans or other noisy 
components, though if you have a keen 
ear you may hear a slight whine from 
the 15,750-Hz horizontal deflection cir- 
cuits. The monitor is UL-listed and re- 
quires 67 watts of 115 VAC power. Like 
the IBM monitor, it requires no adjust- 
ment or control settings to get it going. 
It comes with a 61 AC power cord anda 
signal cable to connect it to the RGB 9- 
pin D connector on the color graphics 
adaptor card. In a word, you set it on 
top of your PC, plug it into the wall out- 
let and the color graphics card, and you 
are ready to go. 

There are only two controls on the 
front of the monitor: a pull switch to 
turn on AC power and brightness con- 
trol for overall image brightness. Hori- 


zontal and vertical hold controls are 
provided at the rear, but I never needed 
to adjust these. As a child of the early 
S-100 world, I am always amazed if a 
complex product works well when I 
first turn it on. There it was, set up and 
working in less than 3 minutes—it took 
longer just to open the box! 

Using the PGS HX-12 with the PC, 
you can theoretically put 640 dots across 
the width of the screen (x-axis) and 200 
points up the height of the screen (y- 
axis); the monitor has sufficient resolu- 
tion to display this with ease. The colors 
display very well with the PC demo pro- 
gram COLORBAR. It does, however, 
require a little experimentation to adjust 
the brightness control for the correct 
display of gray. If the brightness control 
is too high, gray looks more like white; if 
too low, gray is almost black. But once 
you have found the correct brightness 
setting for gray, the control need not be 
adjusted again. 

A minor modification of the IBM 
color graphics adaptor card gives some 
improvement of quality when display- 
ing text: just add a jumper between the 
two pads labeled ‘‘J3,” located at the 
lower left corner of the 6845 display 
controller chip. This causes the color 
graphics adaptor to select the third of 
the four 2K banks in the character gen- 
erator ROM. 

The first two banks are for the 
monochrome display, which uses 4K to 
define a single set of characters. The 
other two are for the color display: bank 
3 defines a single-dot set of characters; 
bank 4 defines a double-dot font suitable 
for composite monitors. The addition of 
the jumper forces selection of bank 3 
(the single-dot font) intended for high- 
resolution RGB monitors. I made this 
modification and was pleased with the 
results, though it might not appeal to 
everyone. (Caution: If you don’t have 
any experience in working on PC boards, 
don’t attempt to do it yourself. Get a 
careful and experienced friend to solder 
the jumper for you.) 

If you have a high-resolution color 
display card (one that extends beyond 
the IBM PC color display memory 
space) you can use it to great advantages 
with your PGS HX-12. Such cards—of 
which the Tecmar PC-Mate is one ex- 
ample—display the same number of 
pixels but in more colors: the PC-Mate 
can display 16 colors with two screens. 
Unfortunately, a display of this kind is 
not IBM PC-compatible. C’est la vie! 


Summary 

The HX-12 RGB color monitor 
from Princeton Graphics Systems is a 
plug-compatible replacement for the 
IBM color monitor that gives better im- 
age quality at a comparable price (the 
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SOUTHERN GOMPUTER CORP. 


The Cost Efficient EPROM ota 


DISPLAY 0) Bright 1” high 
display system LJ Progress 
indicated during programming 
0 Error messages 


KEYBOARD (J Full travel entry 
keys O Auto repeat U Illumi- 
nated function indicators 
INTERFACE 1] RS-232C for 
data transfer 0 110-19.2K 


baud O X-on X-off control of 
serial data 


FUNCTIONS ( Fast and stan- 
dard programming algorithms 


O Single key commands 

O Search finds data strings up 
to 256 bytes long LH Electronic 
signatures for easy data error 
LD. 0 “FF” skipping for max 
programming speed L] User 
sets memory boundaries 0 15 
commands including move, 
edit, fill, search, etc. functions 
O Extended mode reads 
EPROM sets 


GENERAL U Stand alone 
operation, external terminal 
not needed for full command 


set (] Total support 1) 28 pin 
sockets [] Faulty EPROMS indi- 
cated at socket (J Programs 1 
to 128K devices O Built in 
diagnostics 0) No calibration 
required L No personality 
modules to buy (] Complete 
with 128K buffer 0 Only 


$995.00 
COMPLETE 


Dealer inquiries welcome. 


SOUTHERN COMPUTER CORPORATION 
3720 N. Stratford Rd., Atlanta, GA 30342, 404-231-5363 
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products. Straight answers for serious 


Better Color 


Continued from page 107 

IBM color monitor lists at $680, while 
the suggested retail price for the Prince- 
ton Graphics monitor is $695). It can be 
remove from the box, set up to run, and 
placed in service in 3 minutes. The unit 
is convection cooled and therefore si- 
lent; the horizontal deflection circuits 
are quiet. The unit is well packaged, 
with a minimum number of controls; 
the black matrix picture tube has a 0.31 
mm dot pitch and will be replaced, if de- 
fective, within one year of purchase. 
There is a 90-day parts and labor 
warranty. 

I consider the PGS HX-12 a “best 
buy” for a user who desires a high-reso- 
lution color graphics display at a mod- 
erate price. The careful shopper can 
purchase this unit for considerably less 
than the list price of $695. 

For more information contact: 

Princeton Graphics Systems 

1101-1 State Rd. 

Princeton, NJ 08540 

Available through many autho- 
rized dealers throughout the U.S. © 


Andrew L. Bender, M.D., 641 Victoria 
Terrace, Paramus, NJ 07652 


rammers. 


Our Free Report: PRODUCTIVITY - MSDOS 


Assume use of compiler and typical editor. What commercial or public domain prod- 
ucts, what techniques improve productivity? “Productivity with MSDOS” is a growing 
+ Evaluation Literature free + Over300products § document with some answers. Call to request it. Help improve it. Earn $50 credit to- 
+ BULLETIN BOARD -7 PM to 7 AM 617-461-0174 ward any purchase when we add any description, code, or idea received from you. 


LIST OUR 
“C” LANGUAGE Eiii¢aitius EDITORS Programming LANGUAGE LIBRARIES 


APPLE:AZTECC-Full,ASM $199 call  CScreenwith source 8080/86 NA C to dBASE interface 8080/85 <i = $115 
8080: BDSC-Fast, popular 125. EDIX-clean Le 195 CTools 1 - String, Screen 115 
8080: AZTEC C - Full call — FINAL WORD - for manuals 86 300 C Tools 2- OS Interface 
280: ECOSOFT - Fast, Full 225 MINCE-likeEMACS CPM, ins 175 sarell ie ase : i 


+ Programmer's Referral List 
+ Compare Products 
+ Help find a Publisher + Rush Order 


+ Dealer's Inquire 


PROFILER - Examine MSDOS program execution 
+ Newsletter 


speeds. Determine where to improve programs in any 
Microsoft language, Lattice, or C86. Make histograms 
that show time spent in portions of your program, and 
doing MSDOS 1/0, etc. $175. 

LIST OUR 


i Ate7,0 89 = ENVIRONMENT PRICE PRICE 
PASCAL MT + 86 on ot $289 
without SPP 249 
MS PASCAL 86 255 
SBB PASCAL-great, fast 315 


8086: C86 - optimizer, Meg call 
8086: Lattice - 


PMATE - powerful 
New1.1&2.0 call 


por becal ter cy 
Desmet by CWare-Fast 8086 109 


eye feg ENVIRONMENT 


Active Trace-debug 8080/86 $ 80 
MBASIC-80- MicroSoft 8080 375 
BASCOM-86- MicroSoft 8085 395 


VEDIT - full, liked 


MS FORTRAN-86 - Meg 
SS FORTRAN - 86 
FORTRAN-80 - 66 decent 
INTEL FORTRAN - 86 

DR FORTRAN COMING 


MSDOS $350 $255 
CPM-86 425 345 
CPM-80 500 350 
IBMPC NA 1400 


HALO - fast, full 
Greanleaf for C - full, 200+ 
ISAM: Access Manager - 86 

BTRIEVE - many languages 
PHACT - with C 


FABS 
PASCAL TOOLS - Blaise 
SCREEN: Display Mgr. 86 
PANEL-86 - many languages : 


WINDOWS for C 


PASCAL 64 - nearty full 89 
SBB Jr- best to leam PCDOS % 


OTHER PRODUCTS 


Assembler & Tools - DRI 8086 200 159 
COBOL - Level I! 8086 1600 1275 
CODESMITH-86-debug PCDOS 149 13 
PCDOS 495 
PCDOS 175 


GC LISP 

IQ. LISP - full 1000K RAM 
Janus ADA - solid value 
MBP Cobol-86 - fast 
Microshell improve CPM 
Microsoft MASM-86 

PL/1-86 8086 750 


PLINK-86 - overlays 8086 350 
POWER -recoverfiles 8080/86 169 
READ CPM86fromPCDOS PCDOS NA 
READ PCDOS onan IBMPC CPM86 NA 
Trace 86 PCDOS 125 


CB-86 - DRI CPM86 600 
Prof. BASIC Compiler PCDOS 345 
BASIC Dev'tSystem PCDOS 79 


FEATURES 

C INTERPRETERS for MSDOS - Ask about 
one for beginners for $85 or full 
development for $500. 

C HELPER includes source in C for MSDOS 
or CPM80 for a DIFF, GREP, Flow- 
charter, C Beautifier and others. Manage 
your source code easier. $125. 

PROLOGS86 Interpreter for MSDOS includes 
tutorials, reference and good examples. 
Learn in first few hours. For Proto- 
typing, Natural Language or Al. $125. 


Virtual Screen - Amber PCDOS 


RM FORTRAN COMING PCDOS 500 
8086 750 
8080 150 


MSDOS 100 
Call for a catalog, literature, and answers 


800-421-8006 


THE PROGRAMMER’S SHOP™ 


428-M Rockland Street, Hanover, MA02339. 
617-826-7531 , Mass: 800-442-8070 


Note: All prices subject to change without notice. 
Mention this ad. Some prices are specials. 


Ask about COD and POs. 


Visa MasterCard All formats available. 
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GRAPHICS 


VectorScan 512 


Color and Monochrome Graphic Controller Provides High Resolution 
Graphics on any computer with a RS-232 serial port. 


Features include: 

e High Resolution 512 x 480 Pixels x 16 Colors/Intensities. 

e Color Lookup Table for each of the possible 16 pixel levels. 

e Allows overlay of four independent text and graphic images. 

e Non-Interlaced mode allows 8 overlays of text and graphics. 

e Rack Mount option (19 inch) is only 1% inches in height. 

e Parallel input option allows high speed image data transfer. 

e Internal Character Generator for Horizontal and Vertical axes. 

e Simple ASCII command structure allows system independence. 

e Internal Line, Arc, Circle, Point, Programmable Shape and more. 
e Extra RS-232 connector allows “‘Loopthrough” operation. 
e 
e 
e 
e 
e 
e 
e 


al Characters -- 


Internal microprocessor with 8K firmware and 128K video RAM. 
Internal printer port for hardcopy on low cost matrix printers. 
Firmware expandable to 16K, Programmable Shape Table to 3K. 
RGB output is IBM-PC compatible allowing low cost monitors. 
Monochrome output is RS-170 composite video and sync. 
Includes firmware for IDS Color PRISM printers. 

Allows 128K video RAM to be used as a 128K printer spooler. 


Applications: 
CAD/CAM, Medical, Business, Slide Generation, Industrial Process 
Control, Laboratory Data Display, Mapping, Meteorological 
Studies, Graphic Artwork, Typesetting, CRT Strip Chart Recorders, 
Printed Circuit Artwork, Educational Graphics, Mathematical 
Modeling, Engineering, Bulletin Boards. 


Computers: 
IBM-PC, Apple, Epson, Morrow, North Star, Cromemco S-100, 
Radio Shack, Heath, DEC, and most others. 


Operating Systems: 
CPM-80, CPM-86, PC-DOS, MS-DOS, UNIX, OASIS, RT-11 


Languages: 
BASIC, PASCAL, FORTRAN, PL/I, FORTH, ASSEMBLY 


PRICES 


VectorScan 512 with 

128K RAM $975.00 
12 Inch color monitor CALL 
Rack Mount Option $175.00 
Parallel Input Option $150.00 
Printer Cable $ 45.00 
Monochrome Monitor with 

P-39 tube $235.00 
VectorScan 512 

Programmers Manual $ 3.00 


Dealer and OEM discounts available. 


Applied Data Systems « 98]/ Mallard Drive, Suite 213 e Laurel, MD 20708 e 301-953-9326 
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Using Quickpel, 
Createx, and 
Videophile 
together 
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raphics program- 
ming is an exercise 
in illusion, a kind of 
noble chicanery. 
The programmer 
deals in sequences 
of bytes, small ele- 
ments of opcodes 
and operands. The artist deals in colors 
and shapes and cursors. The program- 
mer’s job is to maintain the artist’s illu- 
sion that reality consists of graphics, 
fields of lights which are moved and 
modified. In fact, of course, the pro- 
grammer’s reality is a world of data 
structures, shuffled and reorganized 
and initialized and filled. Only after the 
programmer constructs the reality of 
raw data can the artist’s illusion be 
created. 

In spite of its abstract elegance, the 
NAPLPS graphics encoding scheme 
will never be a popular standard unless 
concrete, inexpensive NAPLPS prod- 
ucts become available. Such products 
are just now arriving in the market- 
place, by-products of the microcomput- 
er revolution. 

These micro-based NAPLPS prod- 
ucts fall into three general categories. 
Interpreters transform encoded 
NAPLPS bytes into video images. 


System 


Graphics creation workstations pro- 
duce NAPLPS code. And database 
management products organize the 
graphics for display. 

We will look closely here at one 
product from each category. The three 
components chosen for review all work 
with the IBM-PC and together form an 
integrated, desktop NAPLPS develop- 
ment station. 


Quickpel 

The computer graphics display 
process consists of three parts (Figure 
1). In the NAPLPS context, the left- 
most box represents data bytes encoded 
according to the standard, while the 
right-most box represents graphic im- 
ages. All software and hardware neces- 
sary to translate the data bytes into 
graphic images is contained in the mid- 
dle box. One of the strengths of 
NAPLPS is its device independence, 
ie., the fact that it does not explicitly 
define the actual hardware and software 
which comprise the data translator. 

Some hardware requirements are 
implicit in the standard, e.g., the need 
for a color video monitor and a certain 
amount of RAM to store definitions of 
macros and user-defined characters. 
However, in general, NAPLPS treats 
the data translation software and hard- 
ware as a conceptual ‘“‘black box,”’ 
which is usually referred to as a 


NAPLPS decoder. 

Although a NAPLPS decoder en- 
compasses all of the pieces shown with- 
in the blue area of Figure 1, the illustra- 
tion describes not only a NAPLPS 
decoder, but hardware presently used in 
home or office microcomputers. In- 
deed, the most important trend in 
NAPLPS decoders today is away from 
standalone decoders and toward inter- 
preters that run on pre-existing 
microcomputers. 

There are serious problems in im- 
plementing a NAPLPS decoder on a 
microcomputer. Few existing micros 
have video hardware sophisticated 
enough to handle the 16 simultaneous 
color-mapped colors required by the 
NAPLPS standard. For example, the 
IBM PC with an IBM graphics board 
can display only four simultaneous col- 
ors in medium-resolution mode. Most 
existing software-only NAPLPS inter- 
preters for micros, therefore, support 
only a subset of the full standard. 

On the IBM PC, then, full 
NAPLPS can be accomplished only 
with the addition of non-IBM video 
hardware. This can take two forms. 
First, the NAPLPS interpreter may run 
on the PC’s 8088, using the computer’s 
RAM and communications interfaces. 
In this case, the interpreter creates its 
video images on anon-IBM color adapt- 
er, such as one of the new color-mapped 
boards. Another solution, used on the 
Quickpel decoder, is to put the inter- 
preter in ROM on a plug-in circuit 
board along with customized video cir- 
cuitry, RAM, and even a dedicated 
microprocessor. 

In terms of Figure 2, the Quickpel 
decoder board contains a dedicated mi- 
croprocessor (an 8088); 80K bytes of in- 
terpreter ROM; 16K bytes of program 
executive ROM; 32K bytes of scratch- 
pad RAM (24K for the NAPLPS inter- 
preter and 8K for the executive that 
runs the board); 26K bytes of video 
RAM in a 256 x 210 x 4 bitmap; 6K 
bytes of RAM for internal NAPLPS 
storage (macros, DRCS, etc. ); 16K 
bytes of RAM for user programs; a 6845 
CRT controller; and video circuitry to 


Incoming 
Data 
Keyboard 
or Keypad 


Encoded data 


Comm. 
Support 


NAPLPS 
Interpreter 
(RAM or ROM) 


produce NTSC composite video. Quick- 
pel communicates with the outside 
world via the PC bus and a device driver 
included in the software that comes 
with the board. 

The on-board 8088 is not dedicated 
to NAPLPS interpretation. In fact, it 
runs the interpreter merely as one task 
under the control of a ROM-resident, 
multitasking executive. Other programs 
can also be executed. In the videotex 
world, such programs are called “tele- 
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software” and can be intermingled with 
NAPLPS graphics. Since the color map 
and the entire video RAM are address- 
able from the processor, Quickpel tele- 
software programs can save, modify, 
and restore any portion of the bitmap. 
Since this type of bitmap manipulation 
is impossible from within NAPLPS, 
Quickpel offers some intriguing oppor- 
tunities (and pitfalls). 

Quickpel is currently being market- 
ed only to OEMs. The documentation is 
not suitable for non-technical users, al- 
though installation is not very difficult, 
since the board plugs into a PC expan- 
sion slot. The board communicates on 
the bus via addresses 380h to 383h and 
8380h to 8383h. (Note that IBM has re- 
served bus addresses 380h to 38Ch for 
the Synchronous Data Link Control 
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communications adapter and 380h to 
389h for the secondary Binary Synchro- 
nous Communications adapter, so 
Quickpel will conflict with either of 
these two options. Users will be able to 
change bus addresses on future versions 
of the board with a wire-wrap tool.) 
Quickpel also uses hardware interrupt 
line 2 (now marked “reserved” by IBM) 
and software interrupt 66, so other con- 
flicts could also arise. 

Besides the Quickpel hardware, a 
device driver called QPEL must also be 
installed. Once this is done, data can be 
passed to Quickpel in much the same 
way as any other MS-DOS device. You 
can use the COPY command, DOS I/O 
redirection, or interface routines sup- 
plied with the board for access from Ba- 
sic, C, or assembler. 

In its default state, all data received 
by Quickpel is passed to the NAPLPS 
interpreter task. This interpreter is sim- 
ply the best, most complete, most accu- 
rate NAPLPS interpreter I have used. 
Because of the dedicated 8088, it is also 
very fast, and NAPLPS graphics display 
more quickly than on most other decod- 
ers. This decoder (or its standalone cous- 
in, the EGT-100 by Electrohome Elec- 
tronics) should be the NAPLPS 
interpreter of choice in any good 
NAPLPS development workstation. 

An appendix to the NAPLPS 
ANSI specification describes the mini- 
mum performance requirements of any 
would-be NAPLPS terminal. Quick- 
pel’s manufacturers claim that the inter- 
preter meets or exceeds all requirements 
of this NAPLPS “Service Reference 
Model” (SRM). I pumped hundreds of 
NAPLPS screens through the board, 
and every one performed as required by 
the spec. All color manipulations and 
geometric primitives worked well. More 
complex functions such as odd-sized 
and rotated character cells; various text 
paths; horizontal and vertical scrolling; 
macros; user-defined texture masks; dy- 
namically redefined character cells; mo- 
saics; and so on, all worked fine. 

As an aid to systematic evaluation 
of the NAPLPS repertoire, the Canadi- 
an Department of Communications has 
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recently released a package of 270 
NAPLPS test frames, each of which is 
delivered on computer tape or disk, 
along with documentation and a photo- 
graphic slide describing its proper ap- 
pearance. The entire test package is 
available for $2,200 (Canadian dollars) 
from The Canadian Advanced Technol- 
ogy Association, 275 Slater St., # 803, 
Standard Life Building, Ottawa, Ontar- 
io, Canada K1P 5H9. 

As mentioned in the NAPLPS in- 
troduction, the spec does not define the 
font to be used by any decoder for text 
characters, but only requires that every 
character fit within the boundaries of 
the character cell defined by the user. 
Thus, if a user defines the character cell 
size to be 1/40 of the screen width, then 
all character cells on a line will have the 
same width, regardless of what charac- 
ters are in the cell, and different decod- 


ers will all create character cells of the 


same width. 

However, the shape of the charac- 
ter—for example, the width of the verti- 
cal stem of an ‘‘i’”—may vary from de- 
coder to decoder. This can cause a 
problem if the NAPLPS proportional 
spacing feature is used, since the algo- 
rithm to determine the width assigned 
to each proportionally spaced character 
is left undefined by NAPLPS. As a re- 
sult, two different decoders may place 
different numbers of proportionally 
spaced characters on lines of equal 
length, and yet both decoders are cor- 
rectly called “full NAPLPS” decoders! 

When artists create graphics on the 
AT&T Frame Creation System, they 
use a built-in AT&T NAPLPS decoder 
to display their work. Whenever this 
graphics workstation places text strings 
into a graphic display, it encloses the 
text ina NAPLPS “field,” an invisible 
box which defines vertical and horizon- 
tal margins. Since a field defines the 
length of a line of text, and since various 
decoders put different amounts of pro- 
portionally spaced text on each line, text 
input into fields on the AT&T FCS of- 
ten displays incorrectly (or differently, 
at least) on other non-AT&T decoders. 

As long as the NAPLPS spec does 
not define a standard character font and 
proportional spacing algorithm, this 
problem will remain. Users of NAPLPS 
graphics workstations must be wary of 
surrounding proportionally spaced text 
with tight NAPLPS “field” margins, es- 
pecially if they plan to display their 
graphics on different types of decoders. 

NAPLPS does not, unfortunately, 
allow the programmer to save, modify, 
and later restore portions of the bitmap. 
Without a facility for reading the state 
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of video memory, the NAPLPS pro- 
grammer cannot make realtime deter- 
minations of the color of particular 
pixels in the display, and thus high- 
speed bitmap animation is not possible. 
Further, a programmer has no way of 
saving the states of a color map for later 
restoration after a NAPLPS macro is 
finished. These limitations have led 
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some programmers to dismiss NAPLPS 
as a general-purpose graphics tool. 
Quickpel’s video output is poorer 
than on most NAPLPS decoders. No 
RGB color is available, although it may 
be on the next version, due to be re- 
leased soon. The NTSC composite vid- 
eo signal is very good, but some color 
“bleeding” does occur, and the colors 
are a bit faded. This is not a problem if 
the board is used mainly as a display ter- 
minal, but it can be hard on an artist’s 
eyes if Quickpel is used as part of a 
graphics creation package. (The EGT- 
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100 standalone version of this interpret- 
er does have RGB video outputs.) 

To be useful, of course, a NAPLPS 
decoder must be able to receive data. 
Most standalone decoders provide ei- 
ther an asynchronous RS-232 port or a 
212A-compatible modem. If the decod- 
er is to be used as a videotex terminal 
rather than as a mere passive decoder, a 
keyboard or keypad input interface is 


also necessary. 

Since Quickpel receives all its data 
from the PC’s bus, the user has a wide 
range of communications options; in 
principle, any device that can put data 
onto the PC bus can communicate with 
Quickpel. 

The user must write the communi- 
cations interface between whatever 
communications devices are available 
and the Quickpel. The only exception is 
a simple Quickpel/async port/key- 
board software interface supplied with 
the board. This program, VTX, receives 
data from either of the PC async ports 
(COMI: or COM2:) and passes it to 
Quickpel. Data from the keyboard exits 
through the communications port. Un- 
fortunately, VTX is not as sophisticated 
as the communications handlers provid- 
ed with some software-decoders for the 
PC. It cannot, for example, capture in- 
coming data to a disk file. And it cannot 
store telephone numbers, logon com- 
mand strings, and so on for different 
videotex services. 

Nevertheless, VTX is a useful peda- 
gogical object. It runs as compiled Ba- 
sic, and source is provided. It demon- 
strates the Basic QPEL device driver 
interface, an assembler routine which is 
BLOADed into Basic and accessed by 
the CALL statement. 

In addition to the Basic I/O func- 
tions, Quickpel comes with a library of 
device I/O functions callable from Lat- 
tice C and 8088 assembler. Any pro- 
grammer dissatisfied with VTX should 
have no trouble writing a more sophisti- 
cated videotex handler for Quickpel. 

Quickpel can execute programs 
other than the NAPLPS interpreter on 
its dedicated 8088. These programs can 
occupy up to 16K bytes of RAM and 
have read/write access to all RAM on 
the board, including video RAM, the 
color map, and the interpreter’s scratch- 
pad. It is perfectly reasonable, for exam- 
ple, to execute a program on Quickpel 
which will store a small, square section 
of the bitmap into non-video RAM, re- 
place that square in the bitmap with a 
new color, and then restore the original 
colors. If the program were to repeat 
this process, moving the location of the 
saved/overwritten/restored bitmap 
square at each iteration, an animated 
square would appear to move at high 
speed around the screen. A demonstra- 
tion program provided with Quickpel 
does just this. 

Programs running on Quickpel are 
governed by an executive, which is orga- 
nized as a task handler, a set of tasks, 
and a set of executive services accessed 
via software interrupts and used for in- 
ter-task communication. Some tasks, 
such as the NAPLPS interpreter and 
the ‘‘session-in” task, are predefined in 


ROM. Session-in reads incoming bytes 
and parses session-level commands. In 
most cases, session-in passes bytes to the 
NAPLPS task, which in turn writes to 
video RAM. But incoming bytes may be 
preceded by session-level bytes indicat- 
ing that the following data stream is 
telesoftware. In that case, session-in will 
load the bytes into program RAM and 
then pass control to the program. 

Since Quickpel is a true coprocessor 
with respect to the PC, once a telesoft- 
ware program is loaded and started, it is 
entirely independent of the PC. The ani- 
mation loop mentioned above will con- 
tinue, regardless of what other programs 
are run on the PC’s 8088. 

Programmers can use the PC as a 
telesoftware development station, of 
course, and Quickpel comes with as- 
sembler and Lattice C software support. 
For assembler, this includes equates and 
macros used to make Quickpel execu- 
tive calls. The C package includes a new 
C root and a library of C callable func- 
tions to perform I/O between a telesoft- 
ware program, the NAPLPS task and 
the keyboard channel. 

C programs can be compiled on the 
PC and linked, using the Quickpel C 
root and library. Since C I/O functions 
require DOS, and since DOS does not 
exist on Quickpel, it is important that no 
CI/O functions be called. All I/O must 
use Quickpel library functions. 

Once linked, a Quickpel program 
must be converted to .COM format be- 
fore being loaded onto the board with a 
supplied loader. 

Quickpel’s telesoftware capabilities 
can be a wonderful toy, of course, and 
can provide a real sense of liberation to 
the NAPLPS graphics programmer. 
But caution is in order. Telesoftware is 
not standardized. Any program you 
write to run on Quickpel is almost guar- 
anteed not to work on any other decod- 
er (except the EGT-100, on which 
Quickpel is based). Nothing compels 
other decoder manufacturers to use the 
8088. And even if they do (as do manu- 
facturers of purely software-based de- 
coders for the IBM PC), the program- 
ming environment on these decoders is 
not likely to match that of the Quickpel. 

In addition to the non-standard 
telesoftware, even the session level used 
to switch back and forth between binary 
data, ASCII data, 8-bit NAPLPS, 7-bit 
NAPLPS and other modes is non-stan- 
dard. Applications programmers and 
videotex system operators must provide 
session-level handlers for every possible 
decoder. Likewise, decoder manufac- 
turers must include session-level han- 
dlers for all current videotex systems 


| and other NAPLPS applications. 


The whole point of NAPLPS is 
that it is a standard. As soon as we use 


Quickpel’s telesoftware features, we 
give up the advantages of a standard. 
NAPLPS is somewhat limiting, to be 
sure, and programmers need the free- 
dom provided by telesoftware. Howev- 
er, this does not mean that each decoder 
manufacturer should develop a unique 
telesoftware implementation. Instead, 
we should recognize that the time has 
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come to extend the NAPLPS standard 
to include telesoftware functions. In 
fact, ANSI is currently considering a 
telesoftware extension to NAPLPS. 
This extension, called Tcode, includes 
opcodes for traditional programming 
facilities such as flow control, variable 
handling, and parameter passing, en- 
coded as a G set. 


Createx-C 

The most primitive conceivable 
NAPLPS graphics creation system is a 
simple text editor into which we input 


byte after byte of raw NAPLPS code. 
The editor also allows the code to be 
passed to the interpreter for viewing and 
subsequent modification. 

Ataslightly higher level of abstrac- 
tion, there might be a “‘symbolic assem- 
bler’’ that could interpret symbolic 
names assigned to each NAPLPS op- 
code (e.g., “SLA” for “Set and Line 
(Absolute),’’ opcode 2Ah). Operand 


formats could be defined so that coordi- 
nate data, for example, could be entered 
as decimal numbers. The display pro- 
cess now has two steps: the conversion 
of symbolic opcodes and operands into 
raw NAPLPS opcodes, and the trans- 
mission of these to the interpreter. 

Since certain opcodes often appear 
together in groups, each recurrent 
group could be given a symbolic name 
and be defined as a “‘text entity.”” This 
new entity takes a series of arguments, 
and is treated rather like a subroutine or 
function in a high-level programming 
language. The data we enter into our 
NAPLPS editor now bears little resem- 
blance to the final data sent to the inter- 
preter. By grouping NAPLPS opcodes 
into high-level super-opcodes, we have 
more closely approximated the artist’s 
abstract world. 

Finally, the text editor itself be- 
comes superfluous. Instead, a menu of 
graphics choices is displayed on one 
part of the screen. The artist moves a 
cursor from choice to choice: with each 
selection, an appropriate shape appears 
on the screen. The artist no longer sees 
the textual representations of superen- 
tities. To delete a circle, he might move 
the cursor onto the circle and press a 
“delete” key. All the translation—from 
shape on the screen, to superentity, to 
individual NAPLPS opcodes and back 
to interpreted graphic—occurs instant- 
ly and entirely behind the scenes. 

Createx-C, a new NAPLPS cre- 
ation system, provides this high-level in- 
terface without entirely hiding the un- 
derlying nature of NAPLPS from the 
artist. 

Createx-C runs on the IBM PC and 
on a DEC 11/03 under RT-11; CP/M 
and UNIX versions are planned for the 
future). Createx does not use the PC’s 
color graphics capabilities, but requires 
a separate NAPLPS decoder (either a 
Quickpel board or a standalone decoder 
connected to COM1:) and a color moni- 
tor. At present, the Quickpel version is 
still in a pre-release state and contains 
many bugs that have been fixed in the 
production version (which requires an 
external decoder). This review was 
based on tests of both versions. 

Just two years ago, NAPLPS work- 
stations were expensive, dedicated sys- 
tems costing many thousands of dollars. 
Createx is one of a new, less expensive, 
group of NAPLPS packages. It is soft- 
ware which runs on off-the-shelf 
micros, requiring only the addition of a 
NAPLPS decoder and color monitor. 
The fully configured Createx system I 
used for this review cost less than $6,000 
($2995 for a Compaq, $800 for a com- 
posite color monitor, $625 for a Quick- 
pel decoder and $1450 for the Createx 
software.) At less than 20% of the cost 
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of AT&T’s Frame Creation system, 
Createx supports nearly the same range 
of NAPLPS features. 

The manual is nearly as compact as 
NAPLPS code. The entire documenta- 
tion package consists of a 67-page type- 
written manual. By comparison, the 
“Picture Painter’? NAPLPS creation 
system by Cableshare, Inc., comes with 
two volumes of documentation, the first 
of which is 206 pages. The Createx man- 
ual is a good quick-reference guide once 
you know your way around, but makes 
a very half-hearted attempt at a tutorial 
for new users, introducing only a tiny 
fraction of the many NAPLPS com- 
mands. I think you’d be in trouble if you 
just plopped Createx and its manual 
down on an inexperienced NAPLPS 
artist’s desk. 

In terms of the four levels of user- 
interface abstraction described earlier, 
Createx falls into the second highest lev- 
el. The AT&T FCS, for example, has an 
almost entirely graphics-oriented user- 
interface and tries to hide the internal 
concepts of NAPLPS from users. It falls 
squarely into the highest level of ab- 
straction. Cableshare’s Picture Painter, 
on the other hand, is more akin to the 
“symbolic NAPLPS assembler”’ de- 
scribed above. It presents the user with 
individual NAPLPS commands based 
on actual opcodes. I believe that occa- 
sional NAPLPS artists will find the 
AT&T approach faster to learn and 
more comfortable. On the other hand, 
artists trained on the less abstract Pic- 
ture Painter will probably learn more 
about how NAPLPS works and will 
more readily use its complex capabili- 
ties such as blink-based animation. The 
Createx element-oriented approach lies 
in between the AT&T and Cableshare 
approaches, and may satisfy both needs. 
Createx is to NAPLPS what C is to 
programming. 

Createx uses two monitors: the PC’s 
monochrome display for menus, and a 
color monitor for display of NAPLPS 
graphics. When Createx starts, the color 
monitor is blank and the main menu ap- 
pears. You can choose one of Createx’ 
five modes: Select (to load and store 
files), Create (to input new graphics), 
Edit (to modify graphics already creat- 
ed), Define (for creating color palettes) 
and Macro (for defining a string of 
NAPLPS commands as a macro). 

“Create” mode is the most likely 
first choice. This is where you enter new 
NAPLPS code. The basic principle is to 
select a geometric shape and its attri- 
butes from the keyboard according to 
menu prompts and then to specify the 
size and location of the shape by moving 
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a cursor on the color monitor with the 
help of the keyboard’s arrow keys. 
Createx lumps NAPLPS com- 
mands together in a number of super-en- 
tities called “elements.” In Create mode 
you string together a series of these ele- 
ments. A “rectangle” is one element, for 
example, and to create it you first type 
“R.” This causes the rectangle sub-menu 
to appear on the monochrome monitor, 


Createx is to 
NAPLPS 

what € is to 
programming. 
Ss alse 


prompting you for attribute information. 
You can make the rectangle filled (as op- 
posed to outlined) by typing “F.” Other 
attributes defined from this menu in- 
clude brush size (line width), drawing 
color, fill pattern (solid, cross-hatch, 
etc.), highlight color, and so on. Once 
you set all these attributes (or simply use 
the defaults), you use the arrow keys to 
move a cursor on the color monitor to 
the desired location of one corner of the 
new rectangle. You enter the coordinate 
by hitting the “Ins” key. You then move 
the cursor to the diagonally opposite cor- 
ner of the rectangle and hit the “Ins” key 
again. Bingo! A rectangle pops up on the 


screen. You have just finished one “ele- 
ment” and can go on to another by typ- 
ing, say, “A” for arc. 

The Createx user-interface is ideal 
for frequent users, though beginners will 
have a little trouble. The menus are brief 
and a bit cryptic (who could know that 
Texture Pattern “22” means that the ob- 
ject will be highlighted and filled with 
horizontal hatching?). There are no on- 


line help facilities, so until you learn the 
command structure you will need your 
manual. Fortunately, it has an index. 
Once you know the commands, though, 
Createx is very fast. Many commands 
require only a single keystroke. And 
those which require longer numeric in- 
put can be terminated by the start of a 
new command. So you can bang in a 
long string of commands without stop- 
ping to hit the return key. “‘RFZ2, 
2S8T 13” defines all the attributes for a 
filled rectangle using a 2 x 2 pixel brush 
stroke, drawn with whatever color hap- 
pens to be in color-slot 8, using a cross- 
hatch fill pattern. All that is left is to 
move the cursor around to define the 
size and location of the rectangle. 

Currently, the only way to move 
the cursor around the color monitor is 
by means of the keyboard cursor keys. 
Many computer artists will miss the 
speed of a tablet with pen or mouse. 
Such a tablet is actually essential if the 
artist wants to create pictures by tracing 
photographs or printed drawings. A 
corporate logo, for example, is best 
drawn by placing a printed logo on a 
tablet and then tracing it with lines and 
polygons. Support for four different 
bitpads is scheduled for the next two re- 
leases of Createx. 

Once you have created some ele- 
ments, you can edit them. To do this 
you return to the main menu and choose 
“Edit.”” The monochrome screen dis- 
plays the attributes of the most recently 
added element. You can use the < and 
> keys to leaf through the elements one 
at a time until you get to the one you 
want to change. You can then change 
any attribute such as color or texture, or 
you can erase the element or replace it 
with a new one. 

Createx lets you edit a whole group 
of elements at once. You might want to 
move all the elements (rectangles and 
polygons, say) that make up a house. In- 
stead of moving each element individ- 
ually, you can define a “group” of ele- 
ments and then move the entire group. 

Oddly enough, Createx has no 
straightforward way of inserting a new 
element into a string of elements. Since 
NAPLPS is processed sequentially by an 
interpreter, objects build on the screen 
one after another. This sequential dis- 
play is used for effect by some artists, 
and the order in which elements are en- 
tered into the NAPLPS string is impor- 
tant. If you want to insert a new element 
into a string, you have to go through a 
two-step process. First, you create the 
new element as the last element in the 
string. Then you define a group consist- 
ing of all the elements you want to come 
after the new one, and use the ‘‘Order” 
command to switch the order of the new 
elements and the old group. 


FITWARE 


it's...dangerous! 


GUBVERSIVES 


So cheap and useful 


aM i 


USEFUL PASCAL 


PROGRAMS, WITH: 


The Text Processing Language. A text-file 
runoff program consisting of a set of text- 


Blocked Keyed Data Access Module. 
Maintains disk files of keyed data. Can be 


¢ Complete annotated source listings; 

¢ Disk(s) with source code and 
compiled code; 

¢ User manual; 

¢ Complete programmer documenta- 
tion describing data structures and 
algorithms, and giving suggestions 
for modification. 


Modify them, include them in 
your own systems, or simply 
use them. 

A growing library of software tools 
you'll find hard to resist. 


The Pascal Data Management System. A 
user-oriented data management system in 
which numeric and alphanumeric data are 
stored in tables with named columns and 
numbered rows. Currently being used for 
dozens of different kinds of business and 
scientific applications, from inventory 
management to laboratory data analysis. 
Includes over 20 Pascal programs; more 
than 10,000 lines of code. Main features 
include: 

« Maximum of 32,767 rows per file; 

* Maximum of 400 characters per row, and 
40 columns per table; 

+ Full-screen editing of rows and columns, 
with scrolling, windowing, global search/ 
replace, and other editing features; 

* Sorting, copying, merging, and reducing 
routines; 

* Mailing label program; 

* Reporting program generates reports 
with control breaks, totals and subtotals, 
and selects rows by field value; many 
other reporting features; 

* Cross-tabulation, correlations, and 
multiple regression; 

* Video-display-handling module; 

* Disk-file handling module. 

Many other features. 

Formats: 8” UCSD SSSD, 5%" Apple 

Pascal, 54%" UCSD IBM PC 320k 


$250 


Full-screen text editor; designed to be used 

either with TPL or by itself. 

¢ Full cursor control; 

¢ Insert mode with word wrap; 

+ ‘Paint’ mode; 

+ Single-keystroke or dual-keystroke 
commands; 

* Command synonyms; 

* Global search and replace; 

* Block move, block copy, and block delete. 

Formats: 8” UCSD SSSD, 5s" Apple 

Pascal, 5¥%4" UCSD IBM PC 320k, 8” CPM 

80 SSSD, 8” CPM 86 SSSD, 5s" IBM 

MS/DOS. 


$50 


processing primitive commands from 

which more complex commands (macros) 

can be built (as in Logo). Features include: 

* Complete customization of text process- 
ing through macro definition and expan- 
sion, looping structures, and conditional 
statements; 

¢ Adapts to any printer; 

¢ Pagination; 

* Text justification and centering; 

* Indexing and tables of contents; 


used for bibliographies, glossaries, multi- 

key data base construction, and many 

other applications. 

¢ Variable-length keys; 

¢ Variable-length data; 

¢ Sequential access and rapid keyed access; 

* Single disk access per operation (store, 
find, delete) in most cases; 

* Multiple files; 

* Dynamic memory allocation for RAM- 
resident index and current “page” 


+ Superscripts and subscripts; of entries; 
* Bolding and underlining; « Includes demonstration program and 
* Multiple headers and footers; testbed program. 


+ End notes and footnotes; 

¢ Widow and orphan suppression; 

* Floating tables and ‘keeps’ 

Formats: 8” UCSD SSSD, 5¥" Apple 
Pascal, 54” IBM MS/DOS, 8” CPM 80 
SSSD, 8” CPM 86 SSSD. 


$50 


LABORATORY INFORMATION SYSTEMS 
SCINTILLA CHROME 


A log logit curve fitting program for radio- Chromatgraphy data analysis program: 

immunologic data; must be used with * Graphic display of analog data; 

PDMS (described above). * Panning and zooming; 

* Multiple protocol files; * Automatic peak-finding and baseline 

* Quality control files; calculation; 

+ Four-parameter non-linear curve fit. + Full interactive peak editing; 

Formats: 8” UCSD SSSD, 5%” Apple * Computation of peak areas; 

Pascal, 5%" UCSD IBM PC 320k. ¢ Strip charts on C. Itoh and EPSON printers. 
Formats: 8” UCSD SSSD, 5” Apple 

Pascal, 5Y«" IBM MS/DOS. $100 


LABORATORY INFORMATION 
SYSTEMS PACKAGE SPECIAL 


Formats: 8” UCSD SSSD, 514” Apple 
Pascal, 8” CPM 80 SSSD, 8” CPM 86 
SSSD, 5%" IBM MS/DOS. 


$50 


$250 


PLANE 
Planimetry program: 

¢ Bit-pad entry of cross sections; 

* Real-time turtlegraphics display; 

¢ Calculation of areas; 

« Saves calculations to text file. 
Formats: 8” UCSD SSSD, 5%" Apple 
Pascal. 


PDMS, Scintilla, Chrome and Plane, 
all together, for a special 

package price: $ 600 
Formats: 8” UCSD SSSD, 5%" Apple 

Pascal, 54" UCSD IBM PC 320k. 


$100 


For more information, call 919-942-1411. ; 
To order, use form below or call our toll-free number: 1-800-XPASCAL. 


Check appropriate 
boxes: 

PRODUCT PRICE 
LJ PDMS $250 
LJ ZED $ 50 
Ee] TPL $ 50 
C) DBX $ 50 
( SCINTILLA $250 
PLANE $100 
[1] CHROME $100 
CJ LAB. INFO. City State Zip 
SYST. PKG. $600 


O MasterCard 1) VISA CL] Check (1 C.0.D. 


See descriptions for 
available formats. 
FORMAT 


SUBVERSIVE SOFTWARE 


A Division of 


PASCAL AND ASSOCIATES 


135 East Rosemary Street 
Chapel Hill, NC 27514 


(Please include card # and expiration date} 


Apple and Apple Pascal are trademarks of the APPLE Computer 
Corp. IBM and IBM PC are trademarks of International Business 
Machines, UCSD Pascal is a trademark of the Regents of the 
University of California. Osborne is a trademark of Osborne 
Computer. EPSON is a trademark of EPSON America, Inc. 

C. Itoh is a trademark of C. Itoh Electronics. 


READER SERVICE CARD: CIRCLE 52 FOR LABORATORY INFORMAT! 1ON SYSTEMS OR 53 FOR GENERAL INFORMATION 


MMikes 
NorthStar, S-100 
and CP/M-compatible Software 


16, 52, 82 and 112 Megabyte (formatted) 
54”? Winchester Drives for NorthStar™ 
Horizon™ and Teletek™ S-100 Board-based 


Systems. 


Single- or multiple-user operating systems sup- 
port both CP/M® and NorthStar DOS-type envi- 
ronments on same hard disk: 
JOEDOS/JOESHARE II® for NorthStar Hori- 
ZOWM CL ThUSCES)| oo con oan ccrsedunsecsesipecsicnane $800 
MDZ/OS™ for Teletek S-100 master/slave 
boards !(ISIG USES) cscescescerseosscmessecesis $800 
Upgrade your Horizon or existing S-100 system 
to multi-processor performance. Assembled and 
tested multi-user, multi-processor systems avail- 
able. Call for more information. 


Morrow® Micro Decision™ Owners: 

16 Megabyte (formatted) 5'%’’ Winchester 
Drive Subsystem and Z/OS CP/M hard Disk 
Operating System .....................0.5. $1995 
Features segmentation of hard disk (a large 
number of ‘‘drives’’ of different sizes) and user- 
friendly menu system. 


NorthStar-compatible High-speed BASIC lan- 
guage for CP/M: 

DaZic® for CBM ores cavers ctcevecessesecss $150 
Programs written in NorthStar BASIC can run 
under CP/M-80 on other Z80-based machines 
with few or no changes to code. Includes baZic- 
to-ASCII-to-baZic conversion utility. Requires 
Z80, CP/M-80. 


NorthStar DOS-to-CP/M Transfer Utility: 
COPYALL® 
Converts programs and data files from NorthStar 
DOS disk format to CP/M format so they can be 
run under CP/M and baZic. Very easy to use. Re- 
quires NorthStar Horizon, 48K RAM, two DD or 
QD drives. 


Modular Accounting Series: 


General Ledger ...................cssceeeees $120 
Accounts Receivable ....................... $120 
Accounts Payable ........................005 $120 
Payroll» ssec.czsmrcsresstanteasoscaearan seis: $120 
AL Baar aoe eeieisis 25 Hiss see sade e si eases ans $395 


(MAS requires baZic, Z80, CP/M-80 or Micro- 
DoZ, 48K TPA, two 160K drives and 24 row X 
80 column cursor-addressable CRT for opera- 
tion.) 


Vertical Market Applications for: 

Pharmacies * Oil/Gas Producers * Trucklines 
Contractors ¢ Utility Billing * Vegetable Packers 
Cotton Gins * Grain Elevators * Feedlots 
Livestock Auctions 


Dealer and OEM discounts available. For more 
information contact: 


Micro Mike’s, Inc. 
3015 Plains Blvd. 
Amarillo, Texas 79102 
806-372-3633 
CIRCLE 17 ON READER SERVICE CARD 


NorthStar™ and Horizon™ ure trademarks of NorthStar Computers 

CP/M* is a registered trademark of Digital Research, Inc. 

Teletek" is a registered trademark of Teletek 

Morrow®* and Micro Decision™ are trademarks of Morrow, Inc. 

buZic*, MicroDoZ", COPYALL*, JOEDOS/JOESHARE*, MDZ/OS"". 
72 OS™ and Modular Accounting Series" are trademarks of Micro Mike's. Ine 
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At present, Createx provides no 
means of ‘‘scaling”’ an element, i.e., 
stretching it along its x- or y-axes. This 
feature is being added to the next ver- 
sion, which is due to be released by the 
time you read this. 

Many NAPLPS frames consists of 
graphics with superimposed textual in- 
formation. The text may need to be up- 
dated frequently. Createx excels in its 
facility for entering and editing 
NAPLPS text. To start entering text 
into a frame, you use the” key to define 
a “text element.” You then select attri- 
butes such as character rotation, spac- 
ing, and so on, along with the starting 
coordinates for the text string. You 
press “Ins” to start entering text. 

You need to keep your eye on both 
screens when you deal with text. Each 
character you enter, including control 
characters such as tab or carriage re- 
turn, will be echoed in the text-entry 
area on the left side of the monochrome 
screen. At the same time, the text will 
appear in the proper color and size on 
the color screen. The Escape key will 
take you out of text insertion mode and 
let you change text attributes such as 
color. If you make a mistake while en- 
tering text, the F9 function key puts you 
in “edit text” mode. You can now move 
the cursor through the text on your mo- 
nochrome screen, adding and deleting 
characters and attributes as you go. The 
Shift-F9 key ends “‘edit text’’ and 
redisplays the new text on the color 
monitor. 

Two design problems show up dur- 
ing the switch between “Create” and 
“Text” modes. First, the current ver- 
sion of Createx makes heavy use of pro- 
gramming overlays, so some menu se- 
lections result in annoying pauses while 
new code is loaded from disk. On a flop- 
py-based system, the switch from Cre- 
ate to Text takes 10 seconds. I avoided 
this problem by loading Createx onto a 
RAM disk. The next release of Createx 
should use no overlays, so the problem 
may disappear. 

The second problem results from 
Createx using the PC’s ANSI-compati- 
ble screen driver to draw menu screens. 
Createx is written in C and is designed 
to be easily portable to other micros. 
The use of standard ANSI video I/O in- 
creases portability, of course, but the 
ANSI driver is painfully slow when 
compared to direct video RAM I/O. As 
I got used to Createx, I often found my- 
self having to wait between commands 
while the menu screen redrew line by 
line. A few wasted seconds as menu 
screens appear may not sound like 
much until multiplied by the hundreds 


of menu screen accesses common in a 
normal production day. 

A color palette definition is treated 
as a separate element by Createx. A pal- 
ette is defined by choosing ‘‘Define”’ 
from the main menu. In this mode, a 
color slot is chosen and then the red, 
green and blue values are entered from 
the keyboard for that map entry. Color 
may also be defined in terms of hue, sat- 
uration and luminance. Createx defines 
red, green and blue values on a scale of 0 
to 63, resulting in 262,144 different col- 
ors. Most decoders, though, can only 
differentiate 512 or 4096 colors. 

Since NAPLPS uses color-mapped 
technology, changes in a color slot are in- 
stantly reflected on the video display. All 
objects drawn using, say, color slot 13 in- 
stantly change color as a new definition 
is entered for slot 13. This facility for 
lightning-fast color changes is common- 
ly used to animate NAPLPS graphics. 

Color definition is not as easy as it 
might be. Cableshare’s Picture Painter, 
for example, also allows the artist to 
modify a color by moving a pen around 
a tablet. In this mode, a color gradually 
changes as the pen is moved, and the 
artist can quickly adjust a shade until it 
looks right. Createx forces the artist to 
type in new numeric values to make any 
change in a color. 

One feature unique to Createx is 
“autoshade.”’ After you have defined 
colors for two non-adjacent color slots, 
Createx can automatically create a range 
of colors that progresses from the first 
color to the last. If we define slot 1 to be 
very dark blue, for example, and slot 15 
to be very light blue, autoshade will 
automatically create an evenly stepped 
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scale of blue shades in slots 2 to 14. 
Macros are easy to define. You be- 
gin by creating one or more elements. 
Then, after entering one of the two mac- 
ro modes from the main menu, you select 
a group of elements that will make up the 
macro. Createx then prompts for a mac- 
ro label in the range 32 to 128. From then 
on, the macro may be invoked by simply 
including its label as a new element in the 
frame. Createx does not allow definition 


of “Transmit Macros,” commonly used 
to define function keys on some 
NAPLPS videotex decoders. 

User-defined texture masks, dy- 
namically redefinable character sets 
(DRCS) and “incremental PDIs” are 
not available in the current release, 
though they are scheduled as part of a 
June update to Createx. 

Once a series of NAPLPS elements 
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has been created and edited, they must 
be stored as a DOS file. Like many word 
processors, Createx keeps all changes 
made during an editing session in 
RAM. Unless you store it in a file, your 
work will be lost if you exit from 
Createx or if your system crashes. 

Createx is unfortunately poor at 
protecting suicidal users from them- 
selves. From the main menu, the @ key 
exits Createx immediately, with no 
confirmation prompt. And Control-X 
clears all memory, again with no confir- 
mation request. So you should be sure 
you stored your work before you think 
about leaving Createx. (In one unfortu- 
nate bug, the F6 function key, which 
should have no effect from the main 
menu, aborts Createx.) 

Createx tends to eat up disk space. 
First, Createx will not allow you to store 
data into a file that already exists. If you 
want to edit a NAPLPS file called 
TEST1, for example, you will have to 
store the edited version as TEST2 or 
some other name. Createx will not let 
you overwrite TEST1, no matter how 
badly you want to. After a few hours, 
you are likely to be working on TEST 13 
orso.... 

Second, when you store a file, 
Createx stores it in a non-NAPLPS in- 
ternal format which contains all the 
NAPLPS code, along with control in- 
formation which tells Createx where 
each element begins. Before a file can be 
sent to a NAPLPS decoder, it must be 
“compressed,” i.e., all the control infor- 
mation must be stripped. Users must be 
aware that Createx is unable to edit 
compressed files. If a file is stored and 
compressed and the internal format ver- 
sion is deleted, Createx will never be 


able to modify that file again. 


Once Createx’ designer decided to 
force users to deal with internal format 
files, it is a shame that these files were 
not used more effectively. One of the 
nicer features of Picture Painter, for ex- 
ample, is that its internal format files 
can contain comment lines. NAPLPS 
files are, after all, programs, and com- 
ments which describe macros, DRCS 
definitions, and so on, can be invaluable 
for future updates of complex files. 

Besides stripping out control and 
mapping information from the internal 
file, the compression process also offers 
a chance to search for and delete ineffi- 
cient or redundant NAPLPS code. In 
spite of this compression, Createx still 
leaves some redundancies (a string of 5 
consecutive OEh bytes, in one case) in its 
final code. This type of wasted space is 
not trivial when multiplied by the tens 
of thousands of files which make up 
some large NAPLPS databases. 

Examination of Createx output 
files shows them to contain nothing but 
proper NAPLPS code. Given this, it 
would seem at first glance that these 
files could be retrieved by and edited on 
any other true NAPLPS workstation. 
And vice versa. This is not true. It is 
very unlikely that any complex 
NAPLPS file from one NAPLPS work- 
station will be editable on any other 
NAPLPS workstation. 

An example will illustrate the prob- 
lem. NAPLPS offers several ways to 
draw a rectangle. One method is to set a 
drawing point with the “Point Set (Ab- 
solute, Invisible)’ opcode and then to 
specify the rectangle with a “Rectangle 
(Outlined) opcode. Another method is 
to combine both of these opcodes in the 
“Set and Rectangle (Outlined) opcode. 
Both methods produce identical graph- 
ics (though the latter method is more ef- 
ficient). It is not likely that a program- 
mer designing a graphics creation 
system will implement both methods of 
drawing a rectangle. In order to save 
time and code, the programmer might, 
for example, recognize the ‘“‘Rectangle 
(Outlined) opcode and not the “Set and 
Rectangle (Outlined) opcode. In that 
case, the software will stumble if it ever 
tries to edit a NAPLPS file that contains 
the latter opcode. An interpreter, of 
course, must recognize every possible 
NAPLPS opcode, but graphics creation 
software can meet artists’ needs with 
only a subset of NAPLPS opcodes. 

This problem is becoming serious 
now that there are a number of compet- 
ing NAPLPS creation systems. Any 
production shop which uses more than 
one NAPLPS system will have to be 
careful to keep the NAPLPS files from 
each system separate, at least if those 
files are ever to be re-edited. 


UNIQUE SOFTWARE FROM 
JACOBS ENTERPRISES 


LEARN or TEACH 
NorthStar BASIC 


with 


*sLESSON?:: 


COMPLETE AUTHORING SYSTEM 
WITH MINI WORD PROCESSOR 
Develops additional CAI material for your 
own use or sale ! 

INTERACTIVE LESSON DRIVER 
IMMEDIATE REINFORCEMENTS 
SPELLING APPROXIMATION ANALYZER 
AUTOMATIC SCORE RECORDING 
MULTIPLE STUDENT — MULTIPLE SUBJECT 
Suitable for classroom use 
CUMULATIVE GRADE REPORTS 
83 LESSONS ON NorthStar BASIC! 
ONLY $99.00 !! 


DEALER INQUIRES WELCOME 


order from 


JON JACOBS 
149 WESTWOOD PLACE 
LEWISVILLE, TX 75067 


NorthStar“ is a trademark of NorthStar Computers 
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OF Microsystems 


Add to your MICROSYSTEMS collection 
today. Make your personal library complete 
and authoritative with any issues you may be 
missing. 

Copies are available for issues published 
during the last twelve months—be sure to 
specify the issues you want. If a particular 
issue is out of stock, your payment will be 
refunded promptly. 

Back issues of MICROSYSTEMS are priced 
at $6.00 each, postpaid. Outside USA, $7.00 
each. 


MICROSYSTEMS 
CN 1914 Morristown, NJ 07960 


Please send issues of MICROSYSTEMS listed below: 


| Qty. [Unit Price | Total Price 


| 
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| 

ee Sere 
Payment Enclosed ie. | | 

Mr./Mrs./Ms. Garena) | 
Address 7 


City/State/Zip 
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MEGABASIC 


Z80 
8086/8 
CP/M 
CP/M-86 
MP/M-86 
MS-DOS 
NORTH STAR DOS 


MEGABASIC™ reduces program devel- 
opment time and memory requirements 
dramatically, executes up to 6 times faster 
than MBASIC interpreter, is highly portable 
among virtually a Pople dilg and is 
+ tebe by outstanding documentation (a 
136-page reference manual with double- 
column, 17-page index) and direct hot-line 
response from American Planning 
Corporation. 


BENEFITS: 

¢ Large Memory—Up to 1 Mb 
prearciis and data. 

¢ Fast execution—as fast as 
many compilers. 

* Easy program development— 
ndvenead TRACE and EDIT 
functions. 

¢ Rounding errors eliminated— 
BCD arithmetic. 

* Simple to use—No complicated 
field statements. 

* Source code protection— 
“scramble” utility. 


THE COMPLETE PACKAGE: 

—Developmental version of MEGABASIC 
in precisions up to 14 digits (North Star 
floating point support available at no 
additional charge). 

—Run-time semi-compiler version. 
_—Compaction utility reduces program 
size. 

—Cross-reference generator that lists all 
variables, arrays, subroutines, functions, etc, 

—Function library with fast sorts, yes/no 
prompt routines, matrix manipulation and 
many more routines ready to plug into your 
programs. 

—Configuration program. 

This complete package is available for 
$400. A demo package with manual which 
allows you to test MEGABASIC’S capabilities 
is $50 a. to purchase of full 
package 


Dealer inquiries invited. 
VISA or MasterCard accepted. 


AMERICAN 
PLANNING 
CORPORATION 


4600 Duke St., Suite 423, Alexandria, VA 22304 


1-800-368-2248 
(In Virginia, 1-703-751-2574) 


CIRCLE 2 ON READER SERVICE CARD 
118 Microsystems July 1984 


Build a NAPLPS 
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All in all, I like Createx. It needs 
better on-line and hard-copy documen- 
tation and better safeguards against 
klutzy users. But with the addition of a 
graphics tablet interface, a DRCS and 
texture mask editor, and incremental 
PDI capabilites, Createx would be ideal. 
It is relatively inexpensive and runs on a 
common, versatile micro. In conjunc- 
tion with a good decoder such as 
Quickpel, Createx forms a solid piece of 
a professional NAPLPS workstation. 


Videophile 

NAPLPS is a creature of videotex. 
The word “‘videotex’”’ usually conjures 
up images of huge, squid-like communi- 
cations networks, with high-powered 
host computers that stretch hundreds or 
thousands of electronic tentacles across 
continents. 

But videotex is more than hard- 
ware. It is also content and presenta- 
tion, an editorial as well as technologi- 
cal medium. Large videotex systems 
have generated many efficient and excit- 
ing new ways of organizing and present- 
ing data to consumers. Menus, key- 
words and graphics-laden computer 
screens are becoming as natural a com- 
munication medium as printed pages. 

Inexpensive micros can bring the 
advantages of the videotex medium into 
millions of offices and homes. Software 
products that utilize the videotex medi- 
um on micros are now appearing. These 
range from small multiuser host sys- 
tems for display of ads in shopping 
malls to single-user videotex-like sys- 
tems used to organize and access any- 
thing from business presentations to 
computer-aided instruction scripts. 

Videophile is one of these systems. It 
is a single-user videotex database man- 
agement tool which can be used to orga- 
nize, link and access NAPLPS frames. 

The migration of videotex to micros 
is such a new concept that the few prod- 
ucts that do exist must struggle to find a 
market. The ill-defined market is reflect- 
ed in incomplete functionality. None of 
the products, including Videophile, are 
very sophisticated. But an examination 
of what Videophile does and does not do 
will help us understand the potential use- 
fulness of micro-based videotex. 

Videophile provides two basic ser- 
vices: it allows a database manager to 
organize NAPLPS frames into a linked 
database, and it allows a remote user to 
access the frames in various ways—‘‘re- 
mote” in this sense may mean that the 
host is no further away than the end of 
your arm; but the remote user might 
also communicate with the host PC 
over a phone line and modem. 


A database manager starts by as- 
sembling NAPLPS files on a DOS-for- 
matted disk. In the normal case, each 
file will contain one “‘screenful’’ or 
‘frame’ of NAPLPS graphics. The 
database will consists of a group of 
frames organized in such a way that 
end-users can move or navigate from 
frame to frame by typing in commands 
on the keypad or keyboard of the re- 
mote terminal. (The remote terminal is 
a NAPLPS decoder, either a standalone 
unit connected to the host’s async port 
or a Quickpel board.) The database 
manager will assemble the frames into a 
linked database. Each page in the data- 
base will have a unique name and will be 
associated with one NAPLPS DOS file. 
In addition, the database manager will 
specify for each page which keyboard 
commands will move the user to which 
other pages. 

As an example, a very simple data- 
base might consist of three pages named 
DOGS, SPANIELS and COLLIES. 
DOGS will be the “root”’ page, the one 
that first appears when the system is 
started. The database manager defines 
pointers which connect any frame to 
any other. We might specify, for exam- 
ple, that typing “‘1”’ while viewing page 
DOG will cause SPANIELS to be dis- 
played, while pressing ‘‘2” will cause 


Te 
A page may have 
20 outbound Keys, 
which can point to 
any other pages. 
PETAR ETT 


COLLIES to appear. And we could 
specify that the “~” key from either 
COLLIES or SPANIELS would cause 
DOGS to redisplay. Once we have de- 
fined these links between pages and as- 
sociated a particular NAPLPS DOS file 
with each page name, we have a work- 
ing NAPLPS database. The remote user 
can navigate from page to page. 
Videophile databases are quite easy 
to create, once you know how to do it. 
The first time around is tough, though, 
since the documentation is brief and dis- 
jointed, and there is no on-line help. 
Once you have collected NAPLPS files 
on a disk, you start up the PAS (Page 
Access System) module of Videophile 
and supply a name for the new database. 
You must also edit a configuration file 
which specifies whether your remote 


TALISMAN 


It’s almost magic! 


CP/M” Terminal Translation 
& Multiple Keyboard Redefinition Program 


* Run any CP/M 2.2 software on any other 
CP/M 2.2 microcomputer with proper disk 
format. 

Used with a communications package will 
convert your microcomputer into any other 
interactive micro, mini or mainframe 
terminal. 

Redefines any key(s) to reproduce any 
phrase or command sequence. 
Reprograms “‘on the fly” while you’re 
running another program. 

Creates, saves, edits and retrieves up to 
255 keyboard overlays. 

Much, much more. 


DISCO-TECH® 
gisce> PO. Box 1659 


ech Santa Rosa, CA 95402 
ce Tel. 707/523-1600 


Dealer inquiries invited. 
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ENHANCE WordStar 


P-r-0-p-o-r-t-i-o-n-a-| 
Spacing on WordStar 


You are reading text printed by WordStar in 
proportional spacing, providing a_profes- 
sional, easy to read, typeset appearance, 
direct from the print command on any version 
of WordStar. Also print two or more columns 
on a page, underline spaces between words, 
and much more. Works with most letter 
quality printers (Diablo, Qume, NEC, Juki, 
Brother, C. Itoh, Silver Reed, others). 


“The best and least expensive method of dramatically 
improving the appearance of any WordStar text" - LIST 

Disk version (CP/M, MS/PC-DOS) automatically modifies WordStar 
$75 including manual. Manual only (100 pages - with full details 
for implementing PS using instally $25. No technical skill is 
needed. Text can be right justified. Printer does not 
require PS logic. Prices include shipping in U.S. NYS add tax. 


Okay! My check is enclosed for $ 


Writing Consultants 
Suite 244,11 Creek Bend Drive - Fairport, NY 14450 


1-800-828-6293 (in NYS 1-716-377-0130) 


phones open 24 hours - dealers please call or write 
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COMPETITIVE EDGE 


P.O. Box 556 © Plymouth, MI 48187 © 313-451-0665 


LOMAS DATA PRODUCTS INC. 
NEW LOWER PRICES 


THUNDER 1861M, 256K, CCP/M-86TM ..............$1179 LIGHTNING 286TM $1032 
286/287 see SIA50, LOR TZ scatman ed MHAZIALIE swan. oe 264 
RAM 677M ............725 LOP128KDRAM ........ 369 LDP256K DRAM ........ 596 
OCTAPORT ............292  S-100PCSYSTEM .....2695 S-100 PC W/286.......3370 


Compu iis lle Aa 


CPU 286TM ABT ......$1053 DISK1ATM ABT ........459 DISK3TMART ........ .525 
CPU 85/88T™M..........327  CPUZTMA8T 215 12SLOTMB.. add 
CPU 68KTM A&T........ 425 CPUG8KCSC ..........525 20SLOTMB...........183 
MP/M® 8-16TM ..399 ENCLOSURE 2D... 599 ENCLOSURE 2 RACK... . .635 
INTERFACER 3-81M .....459 SYS SUPPT 17M 297 RAM17TM ABT .... 329 
RAM 22TM ABT .......1155 RAM 21TM ART . 657 16TMART............ 359 


TELETEK Components 


SYSTEMASTER® SINGLE BOARD anne: Z80A, 64K : Perec olf 
HD/CTC HARD DISK/TAPE CONTROLLER ANY Z80A S100 SYS : ne 499 
SBC-2 DUAL SLAVE $995.  SBC-1 6MHZ 128K SLAVE . Poacher eae iho 
TURBODOSTM MULTIUSR 650. © CP/M® 2.2 FORSYSTEMASTER .............. 135 
COMPLETE SYSTEMASTER SYSTEM WITH 2-8" 2MBFLOPPYS . si nd . 2095 


COMPLETE SYSTEMS 


FASTEST 286/Z80B SYSTEM, 1024K RAM, 1-8” FLOPPY ...............+-- 8395 
1-40MB HARD DISK, 12 SERIAL & 1 CENTRONICS PORT 
RUNNING UNDER MP/M® 8-16TM, ENCLOSURE 2TM DESK 


LDP 286 CPU, 256K STATIC, LDP72, HAZITALL, CCP/M-86 ................ 4795 
DRI PERSONAL BASIC, LDPCOM, CPM223M, MSDOSTM Ew, 2-8” 


THUNDER 186T™, 2-5” DRIVES, 4 SLOT CABINET, 256K............000005 1995 
READY TO RUN. (TERMINAL REQUIRED) CC/PM-86 3.1 

LIGHTNING 1 (8086), 256K DRAM, LDP72, HAZITALL, ................-.-- 3195 
CC/PM-86 3.1, 2-8” 2MB FLOPPYS, & 10 SLOT CABINET 

85/88, DISK 1, 1/0 4, RAM 17, ENCLOSURE 2D, 2-8" 2.4MB........... 

CPU Z, DISK 1, I/O 4, RAM 17, ENCLOSURE 2D, 2-8” 2.4MB 
10MHz 8086, DISK 1, 1/04, RAM 21, CP/M-86, E2D, 2-8”........... eA 
85/88, DISK 1, I/O 4, RAM 22, E2D, MP/M-8-16, 2-8",SS1...............-055 


Above are sample systems, many possibilities al sysiems require terminals, all prices subject to change and subject to stock on nang. CP/M, CP/M-86 
MP/M 86, CCP/M 86 are either trademarks or registered trademarks of Digital Research MP/M 816, Disk 1. CPU 2. CPU 286. Inlertacer 4, Intertacer 3, 
Enclosure 2, RAM 17, RAM 16, RAM 21, RAM 22 System Support 1. Disk 1A, Disk 3. CPU 68K are trademarks of CompuPro. a Godbout Company MSOOS 
is a trademark of Microsof, Lighining 1, Lightning 286, Thunder 186. LOP 72. RAM 67 are Irademarks of Lomas Data Products Inc Systemaster is a 
fegistered Irademark of Teletek Enterprises Many lerminals, printers and software packages available Turbodos ¢s a trademark of Sohware 2000 Inc 
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CompuPro Plus: 
That’s Us! 


Computer House doesn’t just se// CompuPro 
computers. We’ve earned the title of Authorized 
Full Service CompuPro System Center. That means 
we support what we sell, with factory trained tech- 
nicians, a 12-month warranty and a nationwide on- 
site service contract. 

PLUS, Computer House developed MSPRO”™ 
the sub subsystem that, weds CompuPro hardware 
with the popular MS-" DOS operating system. That 
means you can run popular MS-DOS software—or 
invent it—on your high-performance CompuPro. 
MSPRO is available separately—we’ll send you 
the complete manual for $15. 

PLUS if you’re leaning toward a Morrow system, 
such as the hard-disk-soft-price MD11, you can 
lean on us. 

For CompuPro PLUS, call Computer House at 
(415) 453-0865. 


TRADEMARKS: CompuPro (CompuPro), MSPRO (Computer House), 
MS (Microsoft Corporation). 


omputer House, Inc. 


722 B STREET SAN RAFAEL, CALIFORNIA 94901 


CIRCLE 59 ON READER SERVICE CARD 


119 


Build a NAPLPS 


Continued from page 118 
decoder is a Quickpel board or an exter- 
nal decoder connected to an async port. 
You also specify whether end-user input 
should come from the PC’s keyboard or 
from the external decoder’s keyboard. 
You pick the “Define Pages” choice 
from the main menu. When you do this, 
the root page for the database (always 
named ““DATABASE’’) is accessed. 
Since the database is new and no 
NAPLPS files have been associated with 
it, nothing happens on the remote color 
monitor. On your PC’s monitor, though, 
an icon representing a file folder ap- 
pears. The folder is labelled with the cur- 
rent page name, i.e., “DATABASE.” 
Sub-headings on the folder list the vari- 
ous “‘forms” there: Reference, Descen- 
dants, Titles, Prompts and Etc. You be- 
gin by picking the Reference form, 
causing it to pop out of the folder and fill 
your screen with several input fields. 
This is where you associate a particular 
NAPLPS DOS file with this page. Once 
you have done this, you can return the 
form to the folder. As you do this, the 
NAPLPS file associated with “DATA- 
BASE” is pumped to the decoder. Your 
database now has one real page. 


A new page may be added to the 
database only after it has been listed as a 
“descendant” of another page. A de- 
scendant page is one which is accessed 
via some sequence of keystrokes from 
some other, so-called “‘parent’’ page. 
Descendants of a particular page are de- 


Videophile data- - 
hases are easy 
to create, once 
you know how. 
ET | 


fined by picking the ““Descendants”’ 
form from a page’s iconographic file 
folder. A descendant is defined by a 
““*key’’ (a 1-6 character command) 
which points to a target page. COL- 
LIES was a descendant of DOGS in our 
earlier example. Once a new page has 
been defined as a descendant, it can be 
accessed. In order to complete the defi- 


Six Times Faster! 


nition of a page, you must first access it. 
Again, since the new page has no associ- 
ated NAPLPS file, nothing will happen 
on the color monitor. But the file folder 
for the new page will appear on the PC 
monitor, and you can choose the Refer- 
ence form to complete the definition of 
the new page. This new page may in 
turn have its own descendants, which in 
turn will have their own descendants 
and so on. 

Any page can have up to 20 out- 
bound keys, which can point to any oth- 
er pages. Pages can point to each other, 
to parent pages, to “siblings” (descen- 
dants of the same parent) and so on. As 
the manual notes, ‘“‘you can create a 
simple, tree-structured database; or you 
can create a rat’s nest.” 

A complex database is not easy to 
manage. Videophile provides no means 
for listing, say, all the pages which point 
into a particular page. Indeed, there is 
not even any facility for producing a leg- 
ible list of all the pages in the database. 
(You can print the database map file, 
but this ASCII file is organized mainly 
for PAS to read, not for humans.) 

Besides its database access capabili- 
ties, Videophile offers a few other note- 
worthy features. The keystrokes re- 
quired to execute various navigation 


Super Fast Z80 Assembly Language Development Package 


e Complete Zilog 
Mnemonic set 

@ Full Macro facility 

© Plain English error 


© Over 6000 lines/minute 

© Supports nested 
INCLUDE files 

© Allows external bytes, 
words, and expressions 
(EXT1 * EXT2) 

® Labels significant to 16 
characters even on 
externals (SLR Format 
Only) 

® Integral cross-reference 

e Upper/lower case 
optionally significant 


Z80ASM 


© Conditional assembly 

e Assemble code for 
execution at another 
address (PHASE & 


© COM files may start at 
other than 100H 

@ REL files may be in 
Microsoft format or 
SLR format 

e Separate PROG, DATA 
& COMMON address 
spaces 

e Accepts symbol defini- 
tions from the console 

© Flexible listing facility 
includes TIME and 
DATE in listing (CP/M 
Plus Only) 


files 


messages DEPHASE) e One or two pass 
© One or two pass e Generates COM, HEX, operation allows output 
operation or REL files files up to 64K 


files 


@ Links any combination 
of SLR format and 
Microsoft format REL 


© Generates HEX or COM 


e User may specify PROG, 
DATA, and COMMON 
loading addresses 


SPE 
N uD Wh ip" 
JBEED 


SLRNK 


© COM may start at 
other than 100H 

e HEX files do not fill 
empty address space. 

e Generate inter-module 
cross-reference and 
load map 

e Save symbol table to 
disk in REL format for 
use in overlay 
generation 

© Declare entry points 
from console 

e The FASTEST Micro- 

soft Compatible Linker 

available 


e Complete Package Includes: Z80ASM, SLRNK, SLRIB 
- Librarian and Manual for just $199.99. Manual only, $30. 


For more information or to order, call: 


1-800-833-3061 


In PA, (412) 282-0864 


Or write: SLR SYSTEMS 
1622 North Main Street, Butler, Pennsylvania 16001 


@ Most formats available for Z80 CP/M, CDOS, & TURBODOS 
® Terms: add $3 shipping US, others $7. PA add 6% sales tax 


L R__Systems 
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Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys. Very difficult. 


Before Avocet introduced its family of 
cross-assemblers, developing micro-pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 


But with Avocet’s cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide. 


The Well-Tempered Cross-Assembler 


Development Tools That Work 


Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun- 
dreds of other organizations that use them. 
Every time you see a new microprocessor- 
based product, there’s a good chance it 
was developed with Avocet cross- 
assemblers. 


Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M* 
and process assembly language for the 
most popular microprocessor families. 


514” disk formats available at no extra 
cost include Osborne, Xerox, H-P, IBM 
PC, Kaypro, North Star, Zenith, 
Televideo, Otrona, DEC. 


Turn Your Computer Into A 
Complete Development System 


Of course, there’s more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 


Text Editor VEDIT -- full-screen text edi- 
tor by CompuView. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 


CP/M-80 version ................006+ 
CP/M-86 or MDOS version ....... 
(when ordered with any Avocet product) 


EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per- 
sonality modules. Self-contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob- 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 


PROM types supported: 2508, 2758, 
2516,. 2716, 2532, 2732;. 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 


XASMO9 


8085 
6809 
8 


XASM75 


NEC 7500 


(Upgrade kits will be available for new 
PROM types as they are introduced.) 


Programmer..............-. $429 
Options include: 
Software Driver Package -- 
enhanced features, no installation 


required. 

CP/M-80 Version........... $ 75 
IBM PC Version........... $ 95 
RS 23? Cable. see ee eee ee $ 30 


8748 family socket adaptor... $ 98 
8751 family socket adaptor .. . $174 
8755 family socket adaptor ... $135 


G7228 Programmer by GTek -- baud 
to 2400 ... superfast, adaptive program- 
ming algorithms ... programs 2764 in one 
minute. 


Programmer. = 8.545 ces see $549 


Ask us about Gangand PAL programmers. 


HEXTRAN Universal HEX File Con- 
verter -- Converts to and from Intel, 
Motorola, MOS Technology, Mostek, 
RCA, Fairchild, Tektronix, Texas 
Instruments and Binary formats. 


Converter, each version....... $250 
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CP/ 
Avocet Target CP/M-80 oe 


XASMZ80 
| 8085 
XASMO05 6805 


he ae 


P/M-86 


$200.00 
each 


$300.00 
each 


Call Us 

If you’re thinking about development sys- 
tems, call us for some straight talk. If we 
don’t have what you need, we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 


CALL TOLL FREE 1-800-448-8500 
(In the U.S. except Alaska and Hawaii) 


VISA and Mastercard accepted. All popular disc formats now 
available -- please specify. Prices do not include shipping and 
handling -- call for exact quotes. OEM INQUIRIES INVITED. 


*Trademark of Digital Research * * Trademark of Microsoft 


AVOCET 
SYSTEMS INC: 


DEPT. 784-M 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 TELEX 467210 
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functions (go to parent page, go to pre- 
viously accessed page, etc.) can be de- 
fined by the user in a configuration file. 
It is even possible to define whether a 
user must terminate key entries with a 
carriage return or other terminator in 
order for them to take effect. 

A separate program in the Video- 
phile package, appropriately named 
TRESPAS, allows the database manag- 
er to log onto other remote databases 
and capture display data. The captured 
data can be written to disk files and later 
incorporated into a Videophile database. 


The database manager can use a spe- 
cial kind of key to include a page in an 
“autosequence” chain. The pages in such 
a chain display automatically one after 
another in an order specified by the data- 
base manager. Each page in the chain 
can be set to display for a specific time 
period. If the chain is set up to loop back 
on itself, a cycle of pages will display in- 
definitely, or until interrupted by a user. 
This type of “billboarding” feature is use- 
ful for unattended displays, such as ad- 
vertisements in shopping malls or hotel 
lobbies. (By means of Game Card Adapt- 
er interface, PAS can even be controlled 
by the type of audio/visual equipment 
which synchronizes tape-recorded 


experts have 
done it again! 
512Kbyte SemiDisk with SemiSpool 


$1095 


Time was, you thought you couldn't 
afford a SemiDisk. Now, you can’t 


afford to be without one. 


256K 512K 1Mbyte 
$895 $1095 $1795 
$1095 $1795 
$1095 $1795 
$1395 $2095 


SemiDisk I, S-100 
IBM PC 

TRS-80 Md. II, CP/M 
SemiDisk II, S-100 


Battery Backup Unit $150 
Version 5 Software Update $30 


Time was, you had to wait for your 
disk drives. The SemiDisk changed 
all that, giving you large, extremely 
fast disk emulators specifically 
designed for your computer. Much 
faster than floppies or hard disks, 
SemiDisk squeezes the last drop of 
performance out of your computer. 


Time was, you had to wait while your 
data was printing. That’s changed, too. 
Now, the SemiSpool print buffer in 


SEMIDISK SYSTEMS, INC. 


P.O. Box GG_ Beaverton, OR 97075 (503) 642-3100 


Call 503-646-5510 for CSBS*/NW, a SemiDisk-equipped computer bulletin board. 300/1200 baud 
SemiDisk, SemiSpoo! Trademarks of SemiDisk Systems. CP/M Trademark Digital Research. 


our Version 5 software, for CP/M 2.2, 
frees your computer for other tasks 
while data is printing. With a capacity 
up to the size of the SemiDisk itself, 
you could implement an 8 Mbyte 
spooler! 

Time was, disk emulators were afraid 
of the dark. When your computer was 
turned off, or a power outage 
occurred, your valuable data was lost. 
But SemiDisk changed all that. Now, 
the Battery Backup Unit takes the 
worry out of blackouts. 

But one thing hasn't changed. That's 
our commitment to supply the fastest, 
highest density, easiest to use, most 
compatible, and most cost-effective 
disk emulators in the world. 


SemiDisk. ot! 
It’s the disk the others are, trying to 
copy. A 
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soundtracks with slide shows.) 

Similar billboard systems have been 
used to pump a cycle of NAPLPS frames 
onto cable TV channels. The frames may 
contain ads, sports scores, news, weather 
and so on. This application generally re- 
quires more accurate timing than that 
available with Videophile, which is un- 
able to schedule the display of specific 
frames at exact absolute times. We could 
never ensure, for example, that news sto- 
ries or TV listings would always appear 
exactly on the hour. 

Videophile does not keep a log of 
which pages have been accessed. If the 
system were used in a shopping mall, for 
example, advertisers would likely want 
to know exactly how many times their 
ads had been seen. 

Another likely requirement of such 
systems is remote updating. For systems 
in public places, it would be convenient 
if the database operator could add and 
delete pages and files without having to 
visit the machine. One operator might 
service scores of miniature videotex sys- 
tems in a local area, and updates via 
phone lines would be very efficient. 

Even without these features, 
Videophile is a useful addition to our 
NAPLPS development station. The or- 
ganized presentation of graphics to end 
users is, after all, what makes NAPLPS 
useful, rather than just interesting. 


Quickpel 

Network Videotex Systems, Inc., 
235 Yorkland Blyd., #300, Willowdale, 
Ontario, Canada M2J 4Y8; (416) 492- 
9803. 

Price: $625. System requirements: 
IBM-PC, 96K RAM, composite color 
monitor. 
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Createx-C 

TVOntario, 2/80 Yonge Street, To- 
ronto, Ontario, Canada M4T 2T1; (416) 
484-2613. 

Price: $1,450. System require- 
ments: IBM-PC, 128K RAM, 
NAPLPS decoder (Quickpel or exter- 
nal), composite color monitor 
(Quickpel), RGB color monitor (exter- 
nal decoder). 
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Videophile 

Barros & Associates, Ltd., 754 
Queen St. South, 112, Streetsville, On- 
tario, Canada LSM 1K8; (416) 858- 
1043. 

Price: $850. System requirements: 
IBM-PC, 192K RAM, async port, 
NAPLPS decoder, color monitor. 
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Dave McCune, Proteus Group, Inc., 195 
Garfield Pl., Brooklyn, NY 11215 


“THE ORIGINAL BIG BOARD” 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


SINGLE BOARD COMPUTER KIT! 


Z-80 CPU! 64K RAM! 
(DO NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!) 


PARTIALLY ASSEMBLED KITS 
For All Sockets Installed 
And Soldered Add $50. 

(Not For Blank PCB) 


was licensed by Xerox Corp. as the basis for their 820 computer. 


run on the Big Board without any modifications needed. 
FULLY SOCKETED! 


64K RAM 


Uses Industry standard 4116 RAM's. All 64K is available to the user, our VIDEO 
and EPROM sections do not make holes in system RAM. Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 


Z-80 CPU 
Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 


INTERUPTS. Fully buffered and runs 8080 software. 


SERIAL I/O (OPTIONAL) 


Full 2 channels using the Z80 SIO andthe SMC 8116 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by amodem. Both channels can 
be set up for either data-communication or data-terminals. Supports mode 2 Int. 
Price for all parts and connectors: $39.95 


BASIC 1/O 


Consists of separate parallel port (Z80 PIO) for use with an ASCII encoded 
keyboard for input. Output would be on the 80 x 24 Video Display. 


BLANK PC BOARD — $99.95 
The blank Big Board PC Board comes complete with full 


documentation (including schematics), the character ROM, 
the PFM 3.3 MONITOR ROM, and a diskette with the source 
of our BIOS, BOOT, and PFM 3.3 MONITOR. 


ALL VALCO MAUVE SUDVEU! 1U IME |TERMS OF OUR 90 DAY LIMITED WARRANTY. FREE COPY ON REQUEST. 


THE BIG BOARD PROJECT: With thousands sold worldwide and over two years of field experience, the Big 
Board may just be one of the most reliable single board computers available today. This is the same design that 


FEATURES: (Remember, all this on one board!) 


WANT MORE INFO? 
Full Documentation and 
Schematics — $5. 


atte 
ss eS 


I 
SEAS 


$959 09 sit 
x BASIC 1/0) 
SIZE: 8% x 13% IN. 
SAME AS AN 8 IN. DRIVE. 
REQUIRES: +5V @ 3 AMPS 
+-12V @.5 AMPS. 


The Big Board gives you the right mix of most needed computing features all on one board. The Big Board was 
designed from scratch to run the latest version of CP/M*. Just imagine all the off-the-shelf software that can be 


24 x 80 CHARACTER VIDEO 


With a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM, making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5 x 7 Matrix - Upper & Lower Case. 


FLOPPY DISC CONTROLLER 


Uses WD1771 controller chip with a TTL Data Separator for enhanced reliability. 
IBM 3740 compatible. Supports up to four 8 inch disc drives. Directly compatible 
with standard Shugart drives such as the SA800 or SA801. Drives can be 
configured for remote AC off-on. Runs CP/M* 2.2. 


TWO PORT PARALLEL I/O (OPTIONAL) 


Uses Z-80 PIO. Full 16 bits, fully buffered, bi-directional. Uses selectable hand 
shake polarity. Set of all parts and connectors for parallel I/O: $19.95 


REAL TIME CLOCK (OPTIONAL) 


Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: $9.95 


CP/M* 2.2 FOR BIG BOARD 
The popular CP/M* D.O.S. to run on Big Board is available for $139.00. 


DOUBLE DENSITY ADAPTER BOARD - $149.95 (A&T) 


Requires no cuts or MODS to an existing Big Board. Gives up to 670K storage on 
a single sided 8 in. diskette. With software to patch your CP/M* 2.2. 


PFM 3.3 2K SYSTEM MONITOR 


The real power of the Big Board lies in its PFM 3.3 on board monitor. PFM commands include: Dump Memory, Boot CP/M“, Copy, Examine, Fill Memory, Test Memory, Go To, 
Read and Write I/O Ports, Disc Read (Drive, Track, Sector), and Search PFM occupies one of the four 2716 EPROM locations provided. Z-80 is a Trademark of Zilog. 


Digital Research Computers 


(OF TEXAS) 
P.O. BOX 461565 « GARLAND, TEXAS 75046 « (214) 271-3538 


TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order. VISA, MC, cash accepted. We will accept COD’s (for the 
Big Board only) with a$75 deposit. Balance UPS COD. Add $4.00 shipping. 


USA AND CANADA ONLY 


*TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
**1 TO 4 PIECE DOMESTIC USA PRICE. 
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ince I reviewed the PL/I- 
80 compiler a couple of 
years ago (Microsystems, 
January 1982), I wanted 
to review the PL/I-86 
compiler when it was an- 
nounced. This report 
presents the results of 
compilation of 12 large to very large 
PL/I-80 programs and how they moved 
to PL/I-86. For brevity, ‘“‘P80”’ will 
mean Digital Research’s PL/I-80 com- 
piler, and ‘*P86”’ their PL/I-86 
compiler. 

I had a very positive experience 
with P80. I found it easy to use and quite 
fast (although the LINK80 program 
was so slow I thought it should be 
named SNAIL rather than LINK). The 
generated code was very good, and the 
library routines were fairly efficient. 
There were some problems with some of 
the built-in functions such as BINARY 
that came to light after my report, but 
these could be easily programmed 
around. P86 was the next step. I wanted 
to get my programs running on my 8088 
system as soon as possible. I read a 
glowing report about how some soft- 
ware outfit moved their 8080 CBasic 
programs over to the 8086 just by re- 
compiling them on CBasic-86. Well, I 


can’t say that I did that! I found out that 
P80 and P86 are not exactly the same— 
but they are close. 


Compatibility problems between 
PL/I-86 and PL/I-80 

P80 uses a six-character entry point 
name, while P86 uses the entire name. A 
procedure GETANSWER in my 8080 
version generated a request for a pro- 
gram GETANS, which was okay except 
that I called the program GETANS in 
some places and GETANSWER in oth- 
ers. My fault! I needed to fix those 
places because P86 knows that there is a 
difference between a program called 
GETANS and GETANSWER. In my 
8080 programs there were many sub- 
routines that I used over and over (isn’t 
that what relocatable subroutines are all 
about?), so I just made myself a file full 
of declarations such that this file could 
be “%INCLUDEd” in every program 
written. This .DCL file declared the en- 
try point names of all my subroutines 
andthe parameters of each subroutine 
or function. This allowed me to refer- 
ence those subroutines and functions 
wherever I desired, just as if they were 
‘built-in functions.’’ In P86 the 
LINK86 program seemed to want all of 
these programs linked in the command 
file even if they were never used. If the 
program is missing it will not create 
anything more than an annoying error 


message. I didn’t know this, so I cleaned 
up all of my subroutine references. 
Upon checking with DRI, I was in- 
formed that this problem was corrected 
in V.1.2 of the linker. 

There was one other nasty bug in 
the area of the linkage editor. If you de- 
fine any 8-bit quantity, e.g., fixed binary 
(7) or bit (8) with a static initial value, 
the linkage editor will not be able to link 
the program and will report an “OB- 
JECT ERROR (3).” This results from 
an overall design error in the format of 
the .OBJ modules. Fortunately, the 
Static initial values can be circumvented 
by programming. This bug seems to be 
traceable directly to Intel, and is not 
really the fault of Digital Research. 

Other areas of the programs tested 
did move over smoothly to P86 from 
P80. I found an error in the compiler’s 
treatment of compound conditional 
statements prefixed by a “not” opera- 
tor. This could be fixed by breaking the 
statements into two separate statements 
or by applying logic to remove the “not” 
term. I spoke to Digital Research about 
all of these problems, which they are 
aware of and are trying to fix. 


How does the compiler run? 

Very well. It is very fast but it is a 
multipass compiler, which means that it 
processes the source program more 
than once. This makes it slower than a 
program that makes only one pass over 
the source code. I do not understand 
how you could use this compiler on a 
machine like the IBM PC unless you 
had a hard disk. The compiler has three 
overlays and a large runtime library. A 
big program complex can be compiled 
comfortably on a dual 1.2 MB 8” floppy 
disk system, but you would really need 
more than 320K disks to hold the com- 
piler, the linkage editor, your source 
programs, the object files (OBJ), and a 
text editor as well as the test data and 
runtime library. To make disk space 
tighter, the compiler builds an interme- 
diate file (INT) during compilation, 
which it deletes afterwards. All of my 
tests were done on a 256K 8085/8088 
5 MHz CompuPro system with a 512K 
M-Drive/H and dual Qume double-sid- 
ed, double-density 1.2 MB floppy disks. 
For test purposes, M-Drive/H was 
made unavailable during compilation. 
When the M-Drive/H was used, compi- 
lation speeds were dramatically 
increased—by a factor of 60-70%. 


What does the object code look like? 

I told you in my report on the P80 
compiler that the object code was very 
good. At first glance, the 8086 object 
code generation seems for some reason 
to look worse than the 8080. Looks are 
deceiving. The code is very good, but it 


is compiler code. The P86 compiler is 
not smarter than any other compiler. It 
cannot second guess anything in your 
program, so that everything it generates 
is quite general. It does make use of the 
move instructions and, although some 
of the code sequences seem too long, on 
the 8086 they are the fastest way of do- 
ing certain operations. Take note that 
although some operations can be per- 
formed with one or two powerful and 
complex instructions, when you add up 
the execution clock cycles used by those 
instructions it is often faster to use a few 
more of the simple instructions. Some 


[a 
PL/I-86 is 
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a compiler that 
Can do string 
manipulation and 
arithmetic in 
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environment. 
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things are more esthetically unpleasant 
than inefficient. Take the statement: 


DECLARE FRETIN CHAR (12) VAR; 
IF LENGTH (FRETIN)>4 THEN 


Even though the character strings can- 
not be greater than 254 bytes long, the 
generated code will be: 

MOV AL,BYTE PTR FRETIN 

;GETS THE LENGTH 
;OF THE STRING 
;ZEROS THE HIGH 

; ACCUMULATOR 
;DOES A WORD WIDE 
; COMPAR | SON 

;NOTE THAT THE 
;FIRST BYTE OF 
;CHAR(N)VAR 1S 
;THE LENGTH 


XOR AH,AH 


CMP AX,4 
JG TRUEBRANCH 


JMP FALSEBRANCH 


This is really not bad, because how 
many times will you execute it and how 
many times does it occur in the object 
program? But there is no need to do 
word-wide arithmetic just so the com- 
piler can use the signed jump instruc- 
tions. From the user standpoint it looks 
bad, but if you have ever written a code 


generator it is understandable how this 
gets generated. If you consider the com- 
plexities of the PL/I language and how 
much of it is in this implementation, the 
generated code is good. At least nobody 
at Digital Research tried to hide the 
code by not allowing you to see an as- 
sembly listing interspersed with the 
source program. 


Library subroutines 

The heart of most compiled pro- 
grams is the relocatable runtime library. 
The library seemed to work well. There 
were some problems with formatting 
fixed decimal output, though most oth- 
er routines worked fairly well. In con- 
verting character to binary, there were 
problems with aligning the data for con- 
version. This error is in P80 also, but 
since I converted my programs just by 
recompiling them, I couldn’t test this 
error without writing a special 
program—which I did. Guess what? 
The error is still there! I suppose that if 
they changed it now, all of those nice 
P80 programs would have to be fixed, 
too. Some subroutines in the library 
seemed to be mechanically translated 
from an 8080 program, but this is just a 
feeling I got while looking at them with 
the DDT86 program. 


The support programs 

Supplied with the P86 compiler is 
the RASM86 assembler, a version of 
ASM86 that produces relocatable .OBJ 
files suitable for collection with 
LINK 86, the companion linkage editor. 
This assembler has no macro facility, 
lacks structures, procedure names, and 
some other features that are certainly 
desirable in any assembler for the 8086. 
It does not conform to the Intel 8086 as- 
sembler, and is also quite slow. Howev- 
er, it does not require much memory 
space—a desirable feature on small sys- 
tems. According to Digital Research, 
they do not plan to add a macro facility 
or any other features found in the Intel 
8086 assembler to their assemblers. 

The linker LINK86 is not a fast 
program. Considering that everything 
funnels through LINK86 during pro- 
gram development, it’s a bottleneck. 
Putting the link files on M-Drive/H 
helps, but not dramatically. The version 
I got worked exactly as it was supposed 
to because some amending documenta- 
tion said that certain features were not 
implemented. I had version 1.1; version 
1.3 (now released) might be faster, and I 
understand that the unimplemented 
features are now implemented. Linking 
an overlay program is so slow that it is 
possible to go downstairs to the kitchen 
and make a cup of hot coffee before the 
linker finishes. An advantage of 
LINK 86 is the ability to have all of the 
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THE MASTER 
DIRECTORY 
OF PRODUCTS 
FOR YOUR 
PC, PC XT 
and PCjr! 


The publishers of PC have organized 
over 4,000 products and 1,500 ven- 
dors, services and support systems into 
one, comprehensive easy-to-use guide. 
PC: THE BUYERS GUIDE is the quickest 
and most reliable way to locate exactly 
what you need to expand the usefulness 
of your IBM or compatible PC. Because 
it's published quarterly in May, August, 
November and February, you receive 
the most current information and prod- 
uct listings available anywhere! Find out 
the level of skill youll need to get max- 
imum performance, and a full accurate 
description of each peripheral, soft- 
ware package and: 
* Accessories ° User Groups 
* Consultants * Computer camps 
* Literature ¢ Insurance services 
° Professional» Maintenance services 
societies AND MUCH MORE! 


Mail the enclosed coupon today for 
your copy of PC: THE BUYERS GUIDE! 


PHONE TOLL FREE 9 am-5 pm EST: 
1-800-526-0790 
(In NJ only 201-540-0445) 


Also available at your local newsstand 
and computer store. 
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link input in a file so that you need only 
mention the file in the LINK 86 control 
statement. This is really useful in com- 
plex program linkage, where there are 
overlays and more than one library. 

There was a problem in the genera- 
tion of a “small memory model” pro- 
gram where the data segment was not 
biased by 0100H by the linker to allow 
for the base page. I do not know if this 
has been corrected, but if it hasn’t, all of 
the first 256 locations of your data seg- 
ment will get written over the base page. 

LIB-86 is a librarian program that 
can build libraries from multiple .OBJ 
files suitable for searching by LINK86. 
The librarian can also edit libraries and 
list their contents. 

XREF-86 generates a symbolic 
cross-reference table from the listing 
and symbol table files of a RASM86 as- 
sembly. I tried this, and it works well, 
though it is very slow. 


Overlays 

I used the overlay facility in P80 
and P86: I found it easy to use and a 
very good way to save memory space. It 
is very difficult to use DDT86 on over- 
lays, so debugging of overlay segments 
is tough. My advice is don’t use overlays 
until programs work without them, 
then put in the overlays. Loading an 
overlay from the disk is very fast. If you 
have something like M-Drive/H or 
SemiDisk, it is not really noticeable 
when an overlay gets loaded. 


Documentation 

Those same little IBM-style bind- 
ers form the repository for P86 docu- 
mentation and the support package. All 
this fits in one binder, and is exactly the 
same in almost every respect as the P80 
documentation. There are a few errors, 
corrected by a “read.me”’ file on the dis- 
tribution disk. When I printed out my 
“read.me”’ file, it was four pages long. 
Oh well, at least you know that there are 
problems before you start. In the over- 
lays section of the PL/I programming 
guide you learn 1) that P86 constructs a 
“small memory model” and 2) that you 
will not discover whether your program 
is too big for this model until you try to 
link it. 

I personally do not understand the 
placement of information in any of the 
Digital Research manuals. The pro- 
gramming guide is very difficult reading 
because there is a lot of important infor- 
mation in a small space. Psychologically 
this makes it very tough going. Howev- 
er, pictures are used to an advantage, 
and two-color printing with the exam- 
ples in light brown improves the esthet- 


ics. The old manuals were typewriter 
produced and were as hard on your 
brain as they were on your eyes. 


Technical support 

In a word, yes—they do give it. I 
suppose that they recognize my name 
by now, so it’s not fair to evaluate the 
service that I got, which was superb— 
including returned calls and reports as 
to what Tech Support found. So, I went 
undercover and checked them out that 
way, too. They do almost the same job 
with the undercover name (and a differ- 
ent compiler serial number) as they did 
with me. This is one of Digital Re- 
search’s strongest selling points: they do 
stand behind their product. As a user 
you cannot be unreasonable about what 
they should do for you. They cannot de- 
bug your programs, fix compiler errors 
overnight, or extend the compiler to do 
things it was not built for. I guess that a 
few years on that end of the business 
makes me more sympathetic to systems 
software writers. 


Summary 

Digital Research has invested a lot 
of effort in their PL/I products. Both 
the P80 and P86 compilers are useful 
products. When the P80 compiler was 
introduced I felt it was a significant soft- 
ware tool. I cannot have a different 
opinion about the P86 compiler. I have 
one of the earliest versions of this com- 
piler (I pestered them until I got it) and, 
considering its age, it works very well. 
The support tools (especially the 
LINK 86 program) need some hand pol- 
ishing to speed them up. RASM86is not 
a good assembler but, if used to write 
some support routines to interface with 
PL/I-86, it works. XREF86 generates a 
symbol cross-reference list; it is very 
slow. LIB-86 does create and change li- 
braries. To this extent it works, and I 
never tested it further. I can unequivo- 
cally recommend the purchase of PL/I- 
86 to anyone desiring a compiler which 
can do string manipulation as well as 
arithmetic in an environment which will 
support good I/O facilities. 

The few bugs in the compiler do not 
make its use difficult but you should try 
to get the latest version you can. 

The PL/I-86 compiler and its tool 
set are available on 51/,” SSSD IBM- 
format disks from your software distrib- 
utor for about $700. DRI no longer sells 
software directly to individual custom- 
ers, and they supply all 8086 software 
on 5'/," IBM-format disks. 

The previous 8” format is not avail- 
able, but Digital Research claims you 
can get it from distributors. 


Andrew L. Bender, M. D., 641 Victoria 
Terrace, Paramus, NJ 07652 


MicroScript™ $149 


Customizable Text Formatter 


® generic markup (GML compatible) 

multiline headers, footers, and footnotes 
automatic widow and orphan suppression 
automatic section numbering 

automatic bullet, number, and definition lists 
floating and inline figures 

left, center, right, or justify text alignment 
left and right indention with delay and duration 
bold, underscore, and generic attributes 
macros and symbols 

multiple input files of unlimited size 

format preview 

table of contents, index 

multiple columns 

conditional processing 

all printers 


MicroEd™ $99 


Customizable Full Screen Editor 


full cursor control by character, word, or line 
position to top or bottom of window or file 
scroll by line or window 

global or selective find and replace 

delete by character, word, line, or block 
read external files into current file 

copy, move, and write blocks of text 

insert, overlay, wordwrap, split, or join 

all cursor addressable VDTs 

all commands mapped in profile 


Postpaid within U.S. & Canada, outside U.S. add $5, CA residents add 612%, 
8” SS/SD CP/M-86*, 8” SS/SD CP/M-68K*, 5.25” SS/DD PC-DOS* 


VISA MicroType™ Master 
6531 Crown Blvd., Suite 3A, San Jose, CA 95120 an 


(408) 997-5026 


* CP/M-86, CP/M-68K, are trademarks of Digital Research, PC-DOS is a trademark of IBM Corporation. 
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Quelo” 68000 Assembler 


First Commercial Release 
New 5.0 Release January, 1983 


The QueloT™M portable 68000 assembler conforms to the Motorola 
resident assembler, publication M68KMASM[D4). 


Quelo™ 68000 Assembler Package Features: 
Input file concatenation, include function, macros, global 
parameter substitution from command line, listing date-time 
stamp, up to 31 character symbols, conditional assembly, struc- 
tured programming directives, instruction optimization, 68010 in- 
structions, relocation and linking, complex expression linking (all 
operators), DB-DW-DL directives for Z80 byte order data genera- 
tion, object library utility, software configuration tracking, condi- 
tional linking, options for assembler and linker to write complete 
symbol table to a file, detailed symbol table listings, assembler 
symbol cross-reference, linker global symbol cross-reference, ob- 
ject library symbol cross-reference, superb linker load map, 
various HEX load formats produced by linker, error messages in 
English, extensive typeset manual with index, readily transported 
to any system with a C compiler and “UNIX like” system interface. 


Ready to run in various disk formats for $595 
CP/M-80, -86, -68K, MS-DOS and PC-DOS 


Portable source version with detailed 
installation and testing instructions. 


$750 and license 
agreement. 


Quelo™ 
2464 33rd Ave. W., Suite #173 
Seattle, WA 98199 
(206) 285-2528 


For more information or to order 
write or call Patrick Adams 


COD, Visa, MasterCard. 


CP/M-80, CP/M-86, CP/M-68K TM DRI. UNIX TM Bell Labs. MS-DOS TM 
Microsoft. PC-DOS TM IBM. 
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The Image 


Solution 


The CAT 1600 Series 
lets you take full 
advantage of your color 
graphics potential. 


nO 
MULHER 


Plug this powerful color video 
graphic system into your iEEE- 
696 bus and watch your compu- 
ter open its eyes. Exercise your 
creativity developing new ways 
to study your world and dis- 
covering the flexibility of video 
imaging. Our real time frame 
grabber gives you instant avail- 
ability of the image to be pro- 
cessed. The CAT 1600 is the 
creative link between machine, 
man and the world. 


Resolution is the name of the 
game, and we've got it. Physic- 
ally you’re looking at 512x512 
pixels up to 24 bits deep. And 
that's real color. Now, center on 
a pixel, any pixel, and roam the 
screen through an image space 
as large as 1K x 2K. Zoom in and 
explore a close-up of 32:1, notin 
the usual quantum leaps of inte- 
ger zooms, but in smooth logarith- 
mic steps of 11% A smooth 
zoom... that’s human engineering. 


At the heart of the matter is a 
dedicated 8086 image proces- 
sor. It blazes a 16 bit wide path 
through the various memories, 
lookup tables and image pa- 
rameters as it executes high 
level commands from your host 
processor. Up to 48K of static 


RAM makes the image processor 
useful for downloading custom 
programs from the host. 


When it came to adequate 
memory, we didn’t forget. 768KB 
of dynamic memory gives you 
plenty of image. Our PROMs 
have a library of 64K orga- 
nized into over 130 sophisticated 
graphics commands such as 
continuous live digitization, char- 
acter and shape generation, 
global image manipulation and 
animation effects, to relieve the 
host computer from low level 
primitives. 

At your disposal is a palette 
of 16.7 million colors and 256 
shades of gray. Quantized lines 
or free-hand sketching com- 
pletes the picture. Use a variety 
of pen widths, brush strokes, 
even airbrush! Now imagine what 
you can do with a superb quality 
image captured in real time from 
acolor video camera. Contact us 
for an eye opening demonstra- 
tion: 935 Industrial Avenue, Palo 
Alto, CA 94303. 415/856-2500 


AS 
= EVSTEMS, INC. 


What you see is what you get. 
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Program name: The cLINE 
Requirements: IBM PC or XT 
Minimum memory: 256K 
Language: C 
Description: The cLine is a complete 
package of interactive software develop- 
ment tools that generates programs in 
the C language. It contains: 
cENGLISH; the cENGLISH compiler; 
the Applications Workbench; language 
translators. CENGLISH has powerful 
English-like commands, compiles into 
portable high-level object code, pro- 
vides powerful relational-DBMS access 
capabilities, but remains DBMS-inde- 
pendent, and allows direct escape into 
object-level programming. CENGLISH 
requires the presence of a DBMS and 
can simulate any operation the DBMS 
cannot perform, so that any operation 
serviced by more than one DBMS can 
be unified at the command level. 
cENGLISH programs can always ac- 
cess data without conversion. The Ap- 
plications Workbench aids in the de- 
sign, implementation, debugging, 
testing and documentation of applica- 
tions programs. It has a cENGLISH 
command interpreter, the cEDIT pro- 
gram editor, CSCREEN design tool, 
and a program code control system, 
plus on-screen HELP facilities. The lan- 
guage translators convert source pro- 
grams into CENGLISH code to be com- 
piled into C programs. MS-DOS and 
CP/M versions are under development. 
Price: $995 
Available from: 

cLINE, Inc. 

Portsmouth Parade Mall 

Portsmouth, NH 03801 

(603) 431-2111 
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Program name: Frame Editor 
Requirements: IBM PC or XT, UNIX- 
based DEC VAX, Plexus or Onyx 
Miniumum memory: IBM: 256K; oth- 
ers: 128K 

Language: C 

Description: Designed for use with a 
digitizing pad or optical mouse, Frame 
Editor allow nonprogrammers to 
interactively create free-form graphic 
designs having squares, circles, rectan- 
gles, and other geometric forms in 16 
colors selected from a palette of 4,096. 
Frame Editor is NAPLPS compatible. 
NAPLPS (North American Presenta- 
tion-Level Protocol Syntax) is an 
ASCII-compatible color graphics stan- 
dard, designed to mix graphics and text 
in an efficient, compact, hardware-inde- 
pendent format that encodes files within 
a compressed format for transmission 
via phone lines. 


Price: $500-2,000 (depending upon the 
type of host computer) 
Available from: 
Verticom, Inc. 
545 Weddell Dr. 
Sunnyvale, CA 94089 
(408) 747-1222 
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Program name: LRPARSER 
Requirements: CP/M and on-line disk 
storage of roughly 400K 
Miniumum memory: 57K 
Language: PL/1-80 
Description: LRPARSER is a true 
LR(1) parser constructor optimized to 
produce compact efficient parsing ma- 
chines. LRPARSER takes as input a 
context-free grammar in BACKUS- 
Naur (bnf) form from which any or all 
unit productions may be eliminated. 
Output is an easily understood comput- 
er subroutine (presently coded in PL/1- 
80) which drives the parsing tables con- 
structed from the grammar. The 
programmer should insert code into the 
“reduce areas” of the output procedure 
to produce a full application. A symbol- 
ic representation of the parsing machine 
may also be output. LRPARSER comes 
with a complete manual. A short sec- 
tion shows how to use the software, the 
next how to apply LR parsers to appli- 
cations, build grammars, resolve con- 
flicts, recover from user error, and de- 
sign lexical scanners. A utility program, 
LRMERGE, is also included so that 
parsers generated by LRPARSER for 
revised grammars may be merged into 
an existing application. 
When released: 1983 
Price: $395 
Available from: 

The Software Tree, 

1455A Alewa Dr. 

Honolulu, HI 96817 

(808) 595-7129 
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Program name: PICDMS 
Requirements: Apple Ie running 
CP/M-80 and a PL/I compiler 
Miniumum memory: 56K 

Language: PL/I 

Description: PICDMS is a set of gram- 
matical rules allowing very simple com- 
mands to specify simple image-process- 
ing or modeling operations; slightly 
more complicated commands can de- 
scribe operations not found in any exist- 
ing computer system. PICDMS can op- 
erate on any digitized photograph, map, 
drawing, or two-dimensional variables, 
such as elevation measurements, elec- 
tric fields or population models. Opera- 
tions include such functions as detec- 
tion of objects or edges of objects in 
pictures, contrast sharpening, pattern 
recognition and classification, histo- 


Please judge this book by its cover. 


@ 488 Bus Tutorial: What the IEEE-488 GPIB bus does and 
how to use it 
@ Interfacing the Epson MX-80 printer via a parallel port 
e@ Will solid-state drives replace the hard disk? 
@ Review of CompuPro’s MPX-1 Multiplexer Channel 
And there’s more. Regular departments include industry 


Everything you need to know about MICROSYSTEMS is 
right there on the cover. It is, pure and simple, The Journal 
for Advanced Microcomputing. A professional resource 
that takes you far beyond the basics of most computer 
magazines. 

MICROSYSTEMS is for sophisticated users and designers 
who need straightforward, no-frills input on advanced 
microcomputer programming and technology. People who 
create their own systems for important business, personal, 
scientific and educational applications. 

Whether you use CP/M®, MP/M®, MS-DOS™, UNIX®, 
XENIX™, or OASIS-MICROSYSTEMS will provide you with a 
monthly package of expert tutorials on valuable modifi- 
cations and special uses. The field’s leading authorities will 
show you how to upgrade. Download. Modify. Debug. 
Interface. Patch. Speed up. Short cut. Customize. 

You'll get more power, more versatility, more 
performance from your DOS for every infor- 
mation processing job. For example, here’s the 
type of high-level guidance you can expect in 
the months ahead: 

@ How to access the wealth of free software 


news and insider’s reports... The S-100 Bus.. 
File. ..In the Public Domain... Book Reviews ...New Prod- 
ucts...plus the Software Directory, detailing newly avail- 
able programs. 

How high-level is MICROSYSTEMS? If you use compu- 
ters in your profession, the cost of your subscription may 
be tax-deductible. And if you act now—while this New- 
Subscribers-Onlly offer is in effect—you can save up to 31%! 

MICROSYSTEMS. When it comes to customizing soft- 
ware and adapting hardware, no one covers the field better. 


Boulder, CO 80322 


P.O. Box 2930 


. The Unix - 


YES—Please enter my subscription to MICROSYSTEMS immediately 


available from Remote CP/Ms at the NEW-SUBSCRIBERS-ONLY rate I’ve checked below: sisa24 


@ HP-GL: Add graphics to any computer system 


Add $5 a year in Canada, all other foreign add $8. Please allow 30 to 60 days for delivery of first issue. 
ee ee ee ee 


| ' 
| i 
| [ 
@ More WordStar mods for the Z-19 _ { [] One year (12 issues) only $21.97—I save 19%! ieee I 
@ Twenty-seven 16-bit DOS compared L] Two years only $40.97—I save 24%! ofgiea7y 
e@ Reviews of four C compilers: BDS C, Small C, | L] Three years only $55.97—I save 31%! - ; 
tiny c TWO” and Whitesmiths C Check one: 
o | oO Payment aca (please print full name) fl 
Save up to 31 % on | aoe me later Company | 
rge my: 
THE JOURNALFOR | Sit san 
ADVAN E D | oO American City 
C ' Express a Zip | 
MICROCOMPUTING! ae zs i 
p. Date J 
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grams and statistical analysis, determi- 
nation of minimum and maximum val- 
ues, interpolation of scattered 
measurements to form a smooth sur- 
face, calculation of distances, areas, and 
volumes, and modeling processes that 
change over space and time. PICDMS 
builds “stacks” of pictures. These stacks 
can represent three-dimensional ob- 
jects, portray changes over space and 


customized for specific tasks. 
Price: $65,000 
Included with price: Software license, 
user’s manual and two-hour consulting. 
Available from: 

M.I1.B. Chock 

1048 24th St. 

Santa Monica, CA 90403 

(213) 828-4788 
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Program name: Report Manager 
Requirements: IBM PC, two disk drives 


time, plot multidimensional variables, 
or model complicated processes based 
on the interaction of several factors over 
the same area, so that programs may be 


SAVE YOUR 8 BIT SYSTEM 

WITH THE ONLY TRUE 16 

BIT CO-PROCESSOR THAT 
HAS A FUTURE 


—_> 
Oe CO-16 ATTACHED 
“4 RESOURCE PROCESSOR 
from HSC, INC. 


DO NOT BUY INTO OBSOLESENCE LET HSC “STEP” 
YOUR 8 BIT SYSTEM INTO THE 16 BIT REVOLUTION 
THROUGH EVOLUTION. 


Easily attaches to ANY Z80 based microcomputer system. 
Successful installations include: Xerox !&Il, Osborn |, DEC 
VT180, Zenith, Heath, Bigboard, Ithaca, Lobo, Magic, 
Compupro, Cromemco, Teletek, Altos 8000, Lanier EZ1, 
Zorba, Morrow, Kaypro, Televideo, etc. 

Dynamically upgrades a CPM-80 system to process under 
CP/M-86, MS-DOS (2.11), and CP/M-68K with no prog- 
ramming effort. 

(CCP/M-86 (3.1) and UNIX will be available soon). 

+ All 16 bit operating systems can use the un-used portion of 

C0-16 memory as RAM DISK. 
TRUE 16 BIT PROCESSOR SELECTION - 8086 (field 
upgradable to 80186), 80186, and 68000 (all 6mhz with no 
wait states - 16 bit data path). Which spells much higher 
performance than 8088. 

+ Available in a self contained attractive Desktop Enclosure 
(with a power supply), or in PC Card form for inclusion in 8 
bit system. YOU DON'T HAVE TO CRAM IT INTO YOUR 
BOX / IF YOU DON'T WANT TO. 

Does not disturb the present 8 bit operating environment. 
Memory expansion from 256K to 768K RAM. 

Optional 8087 Math Co-Processor on the 8086, and up to 
FOUR (4) National 16081s on the 68000!!! 

MS-DOS and CP/M may co-share common data storage 
devices (such as hard disk). 


or hard disk 

Miniumum memory: 128K 
Language: assembler 

Description: Report Manager allows 


* MS-DOS Compatible 

* IBM PC “Hardware” Compatible 
* CP/M-86 Compatible 

* CCP/M-86 Compatible 

* CP/M-68K Compatible 


SS 


* Direct MS-DOS and PC-DOS formatted 5%" Diskette 
read/write capability available on: Osborn |, Morrow, 
Kaypro, Televideo 803, and Epson QX-10 systems, More 
coming. 

+ All 768K can be used as high speed CP/M-80 RAM DISK. 

+ Optional Real Time Clock, DMA, VO Bus, and 2 Serial 
Ports. 

+ VO MODULE CONTAINING AN IBM COMPATIBLE BUS 
(4 slot) & an IBM COMPATIBLE KEYBOARD INTER- 
FACE is an available option. THIS IS THE REAL DIFFER- 
ENCE BETWEEN MS-DOS and IBM PC “HARDWARE” 
COMPATIBILITY. 


AFFORDABLE PRICES 
C01686 - includes 8086, 256K RAM, Memory Expansion 
Bus, Z80 Interface, MS-DOS (2.11), MS-DOS RAM Disk, 
CPM-80 RAM Disk. $650.00 
C01686X - includes all of CO1686 PLUS Real Time Clock, 
/O Bus Interface, Two (2) Serial Ports, DMA, and the provi- 
sion for 8087. $795.00 
01668 - includes 68000, 256K RAM, Memory Expansion 
Bus, Z80 Interface, CP/M-68K, C Compiler, CPM-68K RAM 
Disk, CPM-80 RAM Disk $799.00 
C01668xX - includes all of CO1668 PLUS Real Time Clock, 
/O Bus Interface, DMA, Two (2) Serial Ports, and the provi- 
sion for up to four (4) 16081 Math Co-Processors. $995.00 


OPTIONS 
Desktop Enclosure w/ power supply 
Memory Expansion - 256K 
Memory Expansion - 512K 


VO Module - IBM Compatible 4 slot 
(multiple /O Modules allowed) $499.00 


Math Co-Processor 8087 Call 
Math Co-Processor 16081 Call 
CPM-86 $150.00 


$125.00 


$467.00 
$659.00 


For more information: 

see your favorite Dealer or contact: 
HSC. INC. : 

262 East Main Street 

Frankfort, NY 13340 
1-315-895-7426 

Reseller, and OEM inquires invited. 
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the user to access a computer’s full com- 
plement of characters (255 for the IBM 
PC) for chart graphics, including bar 
charts, histograms and scatter or plot 
charts; as alternatives to score-line 
markers for subtotals, totals, key entries 
or entire sections; as demarcation sepa- 
rators, as might be used in designing 
questionnaires, templates and other 
forms not usually associated with 
spreadsheets. Report Manager also of- 
fers the option of turning off the spread- 
sheet grid to provide different looks for 
the finished report. 

Once a graphic format has been de- 
termined, it can be automatically in- 
voked using simple commands in 
EXEC, Report Manager’s front-end 
programming language. This provides 
an easy way to establish a standard look 
for report graphics without requiring 
the user to repeat the design exercise. 
With EXEC, the user need only answer 
specified prompts: Report Manager can 


CENGLISH pro- 
grams Cai 
always access 
data without 
conversion. 


place these answers into their proper 
context and generate the finished 
spreadsheet, graph or report. Report 
Manager is organized into 255 rows by 
255 columns by 255 pages, any of which 
can be addressed at any time. This 
means that each Report Manager 
spreadsheet can reach more than 16 mil- 
lion data cells (limited by disk storage 
space, not CPU memory). Report Man- 
ager can also automatically adjust its 
operations to fit available system RAM. 
Report Manager includes 
Datamension’s Dimension Aid, a sys- 
tem of user assistance that includes an 
on-line help function, a training diskette 
and a detailed, easy-to-follow tutorial. 
Price: $495 
Available from: 

Datamension Corp. 

615 Academy Dr. 

Northbrook, IL 60062 

(312) 564-5060 
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MultiMicro introduces a simple new 
concept to the microcomputer world. 

The MultiMicro S-100 Building 
Block Computer™ 

Imagine a microcomputer with 
literally thousands of available appli- 
cation programs. Eight or sixteen 
bit power. Cost effective shared periph- 
erals, And designed-in expansion 
with ARCnet ™ from 2 to 4000 users 
with a true multiuser operating system, 
TurboDOS™ TurboDOS supports more 
multiuser software with true file and 
record locking then any other operat- 
ing system. Soon, MS-DOS™ capability 
and PC integration into networks will 
provide an even higher degree of 
system flexibility. 

All with a two user starting system 
cost that’s more than competitive. 

The Building Block Computer fea- 
tures remote system startup, floppy 
storage and tape backup. The control 
unit—with floppies —is about as big 
as your phone. And you put the compu- 
ter with mass storage where you like. 
No more bulky computer in your office, 
no more running back and forth 
with floppies. 
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TM TurboDOS is a trademark of Software 2000, Inc. 
MS-DOS is a trademark of MicroSoft, Inc. 


With two to eight users in each 
discrete system, the Building Block 
Computer is fast. Faster, in fact, 
than any competitive S-100 system. 

So, if speed, convenience, program 
availability and expandability are 


what you're looking for, look no more. 


Call MultiMicro today, we'd be glad 
to show you why you'll never need to 
buy another microcomputer. 

MultiMicro Computer, 

9631 Netherway Drive, 
Huntington Beach, CA 92646, 
Tel. 714-963-8954 


| Multi Micro Computer 


poweR RESET 


WITH THE NEW 
MODULAR S-100 
MULTIUSER 
SYSTEM FROM 
MULTIMICRO 

YOU WON'T 

HAVE TO BUY 
ANOTHER 
MICROCOMPUTER. 


EVER. 


Single Board 
Computer 


Fast, Powerful and Compact 
Microcomputers 


@ 40r 6 MHz Z80* CPU 

@ 2K to 64K ROM or EPROM 

@ Expandable RAM from 64K to 256K 

@ DMA for Floppy and Hard Disk Data Transfers 

@ 2/4 RS-232 Serial Ports 

8 Centronics Parallel Port 

® 50 Pin Expansion Bus for Additional I/O Capability 

= CP/M Operating System and Networking Available 

= Custom Systems and Private Label Packaging Available 


avid FCN 


*Z80 is a registered trademark of Zilog 
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1951 Colony Street, Sulte X 
Mountain View, CA 94043 
(415) 964-9497 


TARBELL’S DB3" 
DATABASE SYSTEM 
DOES A LOT MORE! 


More files, fields, field types, precision, 
functions and other features including: 


e BASIC-like query language 

e Up to 19 files open at once 

e Extensive HELP system 

e Sequential or random files 

° Trigonometric and log functions 

e Up to 4,000 characters per record 
e Multi-user file locking 

e Program generator and letter me. _ 
e For CP/M, CP/M-86, or PC-DOS 


For the complete database system in 
ready-to-run form the price is $249. 
The first update is free. Source available. 


950 Dovien Place 
Suite B 

Carson, CA 90746 
(213) 538-4251 


TARBELL 


ELECTRONICS 
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HIGH 

THROUGHPUT 

GANG PROGRAMMING 
4, 8, 12, 24, EPROMS at a time 


UV ERASERS 


QUV-T8” 


C GANGPRO-8”" s995 RS-232 PROMPRO-8* © 


FIFTH GENERATION 
EPROM PROGRAMMERS 
ae FROM 
Role fay ¥ i -) i a See em * Download/Upload Hex Files 
1-800-EE1-PROM 


Florida 305-974-0967 
Each generation dropped the price by $1000 
/ PROMPRO-8 Equivalent Price 5 Years ago: $5689 


STAND-ALONE, 
INTELLIGENT, EASY TO USE 
Program & Verify ALL 5V 25 & 27 
series EPROMS & ALL Micros: 
8748/49/41/42/51/55@68701,68705,88E70 


* 128 K RAM 

Butter (64 K, STD) 
* EPROM Simulation 
*-Terminal/Computer Mode~ 


PROMPRO-7™ $489 
* 92K RAM 
Buffer 


Oe PRICE TODAY: $689!! PAL 
$49.95 _ 14 DAY MONEY BACK PROGRAMMERS" 
ERASE 30 EPROMS GUARANTEE PALPRO-1™°$_599 


“AT A TIME! 


PALPRO-2™ $1195 
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The micro invasion 
has begun. And, chances § 
are, you've now got alot of i 
different people in a lot 
of different departments 
using a lot of different 
micros. 

Now there's a way for 
you to control and maxi- 
mize the benefits of all the 
different micros in your 
domain. 


Fight back with dBASE II” 


dBASE II is the relational database 
management system from Ashton-Iate 
that enables you to manage your micro- 
based corporate data resources with the 
high level of consistency and sophistica- 
tion you've enjoyed with mainframe and 
minicomputer systems. 

Armed with dBASE II and the 
dBASE II RunTime™ program develop- 
ment module, you can write programs 
which will enable micro users in each 
department to “do their own thing” while 
creating complete database consistency 
throughout the company. 

dBASE II is a powerful, flexible way 
for you to effectively manage the micro 
proliferation. 


Help is here. 
If you'd like to know more about 
how dBASE II and RurTime can help you 
win the micro management battle, contact 

Ashton-Iate today. 10150 West Jefferson 
Boulevard, Culver City, CA 90230. 

(800) 437-4329, ext. 217 . In Colorado 
(303) 799-4900. In the U.K. (0908) 568866. 


dBASE Il is a registered trademark and RunTime is a trademark of Ashton-Tate. 
Suggested retail price for dBASE II is $700. 
© Ashton-Tate 1984 
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The first weekly newspaper designed to 
give key executives the latest 
IBM Personal Computer news and analyses— 
as soon as it happens! 


To keep your company in the 
forefront of today’s rapidly changing 
IBM Personal Computer technol- 
ogy, you need timely information. 
Information that's clearly written, 
bringing you the news the way you 
need it, when you need it. You need 
PC WEEK. 

PC WEEK is the first and only 
weekly newspaper devoted to IBM 
Personal Computer news—with the 
latest breaking stories as they 
develop. 

PC WEEK follows and reports the 
news—up to 48 hours before 
publication—so you learn what's 
new when it’s new! You'll find 
research updates, strategic analysis, 
new hardware and software 
reviews, insights on future industry 
concerns and controversies, and 
the timely information you need to 
help make you more productive and 
efficient. 

Every week you'll find outstanding 
features and departments 
covering... 


@ NEWS: PC WEEK brings you 
analytical reports on the 
major topics of the day. 
Product announcements and 


company changes are ana- 
lyzed and put into perspec- 
tive, helping you plan for 
future investments and 
developments. 


© STRATEGIES: Every week 
you get an in-depth profile of 
a leading user company and 
how they use their IBM and 
compatible personal com- 
puters. Case studies help you 
evaluate the success and 
failure of new applications— 
some you even may have 
been considering. 


e@ INDUSTRY TRENDS: Discover 
what’s happening behind the 
scenes in new product 
development from both hard- 
ware and software manufac- 
turers and what this could 
mean to the future of your 
company. 


@ PRODUCT REVIEWS: In- 
depth reviews of important 
new hardware and software 
releases tell you what prod- 
uctis right for your operation, 
and the technical and finan- 
cial considerations involved. 


WHWEEK 


© FOCUS ON: The latest news 
and events in specific prod- 
uct areas are detailed every 
week. We cover file systems, 
3270 products, graphics 
software, input hardware, 
database managers, pro- 
gram generators, multifunc- 
tional applications—the 
information you need for your 
IBM installation. 


@ BUYERS GUIDES: Special 
sections with careful evalua- 
tions and comparative charts 
to help you select the proper 
peripherals and software 
packages for your operation. 
From word processing to 
local area networks or com- 
patibles, you'll find complete 
and unbiased reviews and 
listings. 


Your subscription to PC WEEK is 
complimentary if you qualify. Take a 
moment, fill out the Qualification 
Form at right and return it to 
PC WEEK today. 

PC WEEK, your vehicle to stay in 
the forefront of tomorrow’s IBM 
Personal Computer technology. 


Get the news you need every week, first hand, with PC WEEK. 
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Full company name and company address must appear 
WEEK psoas ra in spaces below for application to be processed. 


NiJ. OR AFFIX YOUR BUSINESS CARD 
. . . . "| Name 
Complimentary Subscription Application BeLleae 
pe 1 Haas Et Ls FE 
YOU MUST ANSWER ALL QUESTIONS TO QUALIFY. | Title 
es an PPS Ra 
I 1 4 eel i 
1.0 Please accept my request for a complimentary | Company Name 
subscription to PC WEEK. ad | | | | ib 
ES Eee Ee a Lon 
2. C No, Ido not want to receive PC WEEK. To | | Telephone Number 
3. Primary business activity of your firm at this location a * 
(check one only): Company Street Address 
O 1.Manufacturing of computer QO 9.Finance, banking, | | | 
equipment, computers, DP insurance, real estate Company City i State \Zp 
hardware, peripherals 010, Health, medical service | | 
7. 2.Manufacturing other O11.Legal | | | | I a a — 
3.Agriculture, mining, O12. Education ij 
é constuction : 113. Data processing, computer 8a. Hom are Personal (Micro) Computers normally obtained for 
4. Transportation service is location 
QO 5.Communications (14. Other business services DA. Direct from manufacturer DE. System house 
O 6.Utilities E 0115.Government OB. Manufacturers representative (OF. In-house (company)’store 
O 7.Computer related retailer * €116.Consultant ; DC. Distributor OZ. Other (please specify) 
QO 8.Non-computer related (1 17.Other (please specify) OD. Retail computer store 
retailer or wholesaler Sone Hae abeg SAN sae one aa 
4. Your title: (Check one appropri 9. Please indicate below the communications capability for 
O 1.Pres Oe, 7Dir/ Sede cor 15.Dir/Mgr EDP/MIS which these Personal (Micro) Computers are used. 
Chmn/Partner Operations DA. Communicate with remote timesharing or database. 
O 2.Vice-Pres/Gen Mgr 016. Dir/Magr Information Ctr OB. Communicate with internal mainframe or minicomputer. 
QO 3.Comptroller/Treasurer 017. Business Microcomputer OC. Used in local area network. 3 
Q 4.Vice-Pres Finance Specialist OD. Down load data from mainframe or remote service. 
5 5. Chief Accountant 118. Systems Analyst OE. None of the above. 
6.Vice-Pres Operations 019. Data Base Administrator 
Q 7.Dir/Mgr Purchasing 20 Vice-Pres/Dir R&D oA, pieaes neat perm ine lak eee owt ess 
i Beene oe Systems 021 .Vice-Pres/Dir Engineering Oo ite date ‘0) Computers cles pence Design 
.Vice-Pre' i ; : 
Sales Mar ve ae Chiet Engineer pay QA. Accounts Payable (10.Personal Time Management 
(10. Dir/Mgr Marketing 1124.Systems Engineer a Ana AG Saas 5 e anion aneneren 
O11. a aes Chief of (25. Design/Production/ ait aus fledger mee PreeciManadement 
0012. Dir/Mar Programming O26. CRE DE. Inventory Ae O14. Process Control 
013. aly ey Systems & 0127.Educator Fi : Pine Baling & Invoicing 15. recta Engineering 
roce: ifi : 
014.Dir/ Non Conmnebicatons ere eegs oer) 2.Communications 0 16.Statistical Analysis 
3.Data Base Management 017. Tax Calculation or Planning 
4.Data Input/Analysis (0 18.Word Processing 
5. Education 


5. Do you have any MAINFRAME computers or 
MINICOMPUTERS on site at this location? 
O Yes (If yes, please report accurately below for the two largest.) 
O No 


6. Electronic Mail (119. Other. 


7.Entertainment (Games) 
8. Financial Planning 


OooOoo000 


the products or services below? 
ke = er iS ae (Yes (yes, please check al that appy) 
a 
Computers 024. Payroll 
O 1. Mainframe 025. Time Billing 
| . 0 2. Minicomputer 026. Financial Planners/ 
IBM or Compatible pleat ort ales Information O 3. Personal (Micro) Soiree 
6 rae Peripheral Equipment 027. Project Managers 
(Please report accurately for each model indicated) O 7. Letter Quality Printer 0128. Word Processors 
6. 7. Plan To Purchase Within: O 8. Graphics Printer 029. Compilers 
Manufacturer's Currently 0-12 13-24 25-36 O29. High Speed Printer O30. Database Managers 
Name, Model Owned | Months | Months | Months 0110. Color Monitor 031. Program Developers/ 
(Quantity)}| (Quantity)} (Quantity)} (Quantity) (111. Monochrome Displays Generator Tools 
= a | 1 012. Modems 032. Business Graphics 
| IBM PC 013. Hard Disk Outside Services: 
T 014. Tape Backup System 034. Maintenance 
IBM PC XT 0115. CPU Compatibility Card 035. Education/Training 
tT (016. Memory Board (036. Software/Systems Design 
IBM XT/370 0117. Communications Port 0137. Remote Computing 
018. Plotters/ Charting Devices (138. Database Services 
IBM PC/3270 0119. Local Area Networks 039, Other 
Software Packages Expendables 
IBM PCjr 021. Communications 041. Diskettes 
i F 0 22. Accounting 042. Stock Paper 
IBM Compatibles 023. Order Entry /Inventory 0143. Forms & Other Consumables 
| (Compag, Eagle, etc.) 
Other (Not IBM 11. Are there any other individuals at this location that would 
or Compatibles) qualify for a complimentary subscription to PC WEEK? 
Th St Se ee ne INGearT ep ise ise a tats ie Tc cig ceed | [eee ES 
7a. In which of the following ways are you yourself involved with 
the Personal (Micro) Computers at your location? Name Title 
DA. Use them OF. Other Involvement (specify) 
OB. Recommend them 
O e Establish specifications aon —— Your 
OD. Approve purchase . No involvement 
DE. Acquire them Signature 
2 Your 
8. The Personal (Micro) Computers purchased for this location Title Date 
wenn: i d list tual title abs 
001. For internal use (13. Other (please specify) Please be sure to sign your name and list your actual title above. 


2. For resale 


Pre ieta 


What's new: 

a quick roundup 
of recent 
innovations ant 
improvements 
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CIE color graphics card 

The CIG-267 is a color graphics 
plug-in card for its DEC-compatible 
CIT-161 color terminal that combines 
DEC alphanumeric software com- 
mands and the Tektronix 4027A color 
graphics command structure. The CIG- 
267’s dual DEC/TEK personality al- 
lows CAD, engineering and scientific 
designers to simultaneously use generic 
DEC alpha commands in color, in addi- 
tion to the 4027A terminal’s regular col- 
or graphics capabilities. The CIT-161 
color terminal, hosting the CIG-267 
card, provides designers with a 572 x 
480 dot resolution and a 75 MHz re- 
fresh rate for flicker-free displays. 
ANSI x3.64 compatible, the terminal 
has 64 programmable color combina- 
tions of its eight primary colors. The 
card is fully backed by CIE Terminals 
with warranty and complete 
service/support organization. With the 
CIG-267 graphics card list priced at 
$1,195 and the DEC-compatible CIT- 
161 terminal at $2,595, the total list 
price of the DEC/TEK terminal is 
$3,790. In addition to the CIG-267 
card, CIE Terminals offers the CIG-261 
color graphics card that extends the 
CIT-161’s performance to include 
graphics capabilities of the Tektronix 
4014 monochrome terminal, though 
displayed in color. While the command 
structures of the 4014 monochrome and 
4027A color terminals differ, the CIG- 
267 integrates both terminals as well as 
graphics/plotting commands. CIE Ter- 
minals also offers the CIG-201 mono- 
chrome plug-in card for its DEC-com- 
patible CIT-101 monochrome terminal 
that makes it compatible with 
Tektronix 4010/4014 models, yet still 
allows the CIT-101 to retain its DEC- 
emulating capabilities. CIE Terminals, 
2505 McCabe Way, Irvine, CA 92714- 
6297, (714) 660-1421 
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Spool-Z-Q Blue 256-K character buffer 
Spool-Z-Q Blue is a 256K true- 
hardware printer buffer that can send to 

either parallel (Centronics standard, 
such as the standare IBM/Epson) or se- 
rial (RS-232) printers. To the software, 
Spool-Z-Q- Blue looks just like the stan- 
dard IBM Parallel Printer Adapter: all 
protocols, handshaking, storage and re- 
trieval of characters to be printed, etc. 
are handled by its on-card Z80A micro- 
processor. Spool-Z-Q Blue has standard 
“D” connectors on its card, so no 
jumper cables are needed to access re- 
mote devices. During parallel opera- 
tion, the 25-pin ““D” connector is a pin- 
for-pin equivalent of the standard IBM 


Parallel Printer Adapter and uses the 
standard IBM parallel cable; during se- 
rial operation, the 25-pin ““D” connec- 
tor is pin-for-pin compatible with IBM 
Asynchronous Communications 
Adapter-RS-232 signals. There is also a 
9-pin ““D” connector on the back panel. 
By using the optional switch panel that 
plugs into it, the following extra func- 
tions become available: Pause 
Printing—stops sending characters to 
the printer; Self-Test—tests the internal 
functioning of the buffer and prints the 
results; Clear—discards the buffer con- 
tents; Reset—actual hardware reset of 
the buffer’s microprocessor (does not 
affect the host processor); Pause-On- 
Formfeed—stops printing when an 
ASCII formfeed character is detected in 
the output to the printer: the buffer will 
not send characters to the printer until 
either the ‘““Next Page” button on the 
optional switch panel is pressed, or the 
“Normal Print” mode is selected. Nor- 
mal Print—always enabled when the 
optional switch panel is not installed. 

Spool-Z-Q Blue is available in both 
parallel-only and serial/parallel com- 
bined versions. Each version is available 
in 32K-, 64K-, 128K-, 192K-, or 256K- 
character sizes. All sizes are fully 
socketed for 256K characters and may 
be upgraded to any intermediate size up 
to 256K by simply plugging in industry- 
standard 4164-type 64K RAM chips. 

The prices are: Parallel only: 32K: 
$299; 64K: $329; 128K: $389; 192K: 
$499; 256K: $509; Serial/Parallel: 32K: 
$349; 64K: $409; 128K: $469; 192K: 
$509; 256K: 569. 

JVB Electronics, 160] Fulton Ave., 
Sacramento, CA 95825; (916) 483-0709. 
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Reset switch for Commodore 64 

The reset switch attaches with two 
simple solder connections. It can either 
be mounted externally in a separate box 
or through a hole drilled in your com- 
puter cover. It installs in just a few min- 
utes and comes with an enclosed soft- 
ware program that allows the user not 
only to get control of a program that is 
hung up, but also to recover entered 
data. Priced at $9.95, the Commodore 
64 reset switch is available at computer 
stores, or from Bytes & Pieces, 550 N. 
68th St., Wauwasota, WI 53213. For 
mail orders, add $2 postage and 
handling. 
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GRAPHOS I and Ill 

GRAPHOS IJ and III feature the 
unique Shiftable Cell Architecture and 
16 independently managed screen win- 
dows that may smooth-scroll in any di- 
rection, be used to compare images, and 
mix graphics and alphanumerics. The 


$39.00 — Expand CP/M-80 into 
UNIX™ performance domains 


ZCPR3 IS HERE! 


® SHELLS, with shell variables 
©@ Command Line IF-ELSE-GOTO Flow Control 
© Tree Directories, with password control 
@ Multiple Commands per Line, program chaining 
@ Terminal Install, uses UC Berkeley TERMCAP database 
@ Dynamically loadable Resident Command Packages 
@ Aliases, eliminates complex keystroke entries 
© File Search Paths, organize your system 
@ Error Handling Packages, user-friendly 
© Screen-oriented Menu Generator 
© Online HELP 


TURN YOUR S-100 
INTO A PROFESSIONAL 
CAD SYSTEM 


1. Core CP/M CCP replacement module, support utilities plus 70- 
page SAMPLER documentation ............ only $39.00 


2. Utilities, 12 disks, source ........ $8.00/disk or $89.00/lot 
3. ZCPR3 Manual, lavish, typeset, 300 pages ........ 


4. SYSLIB3 Macro Library, used to write most ZCPR3 utilities, 
documentation On GSK: oo 6:4 o0s:0 one carr w wes s 


see e ewe ee 


APPLICATIONS : The M-4000™ AUTOCAD™ subsystem for S-100 and 
eP&ID MULTIBUS. Compatible with CP/M 2.2; CP/M 3.0; CP/M 
¢ Process flow diagrams 86; Turbodos 1.22 

¢ Vessel drawings 

¢ Architectural drawings 

¢ Facilities planning 

© Plot plan and layout 


* Schematics 1055 Fort Cronkhite, Sausalito CA 94965 
e PC board layout (415) 331-2043 


VISA/MASTERCARD, check or money order accepted. Specify disk format 
desired. Phone or send order now to Echelon, Inc. — your single source for 
ZCPR3 related software, support and documentation. 


Trademarks: CP/M, Digital Research; UNIX, Bell Labs; ZCPR3, SYSLIB3, Richard L. Conn; 
DISCAT, Echelon, Inc. 


Si Echelon, Inc. 


101 First Street © Suite 427 © LosAltos,CA 94022 ® 415/948-5321 
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IVERSARY 
SALE 


: A! 
Provides full-screen editing of ter- Thru Aug. 31, 1984 
minal screen design images. And, a 


linker that generates self-relocating, The best peripherals produced for 


ee language, run-time sale at a substantial discount. 
vs ase mlaent onan foms mens Ne Mcs—112 600.00 
Run-time support for input includes: data type control, dec- HDE—1 $200.00 
and everybody's favorite, “Fred's Magic Window" | | {| MCS- 112 Desk top S - 100 Micro- 


Fred's Magic Window can display field-by-field input instruc- Frame® with CVT power, a luminum 
tions as needed, automatically. ’ 


Can be used with any computer language that allows pro- chassis, 12 card capacity. (Regular 
grammed calls to CP/M 2.2. Great with assembly language or WAY A 00) 
BDS C. ji 


Runs on 80 x 24 or larger ASCII terminals. Supports five dis- HDE -1 e514" Winchester Drive En- 
play attributes and line drawing. Designs are transportable 


between installed terminals. closure with linear power, aluminum, 


Manual only: $ 10.00 (Check it out!) front power switch, (Regular $283.00) 


Software: 185.00 (Supplied on: 8" SSSD CP/M : . 
. oe tall.) ii Discount Prices On All 


Complete: $195.00 MicroFrame® Products 
aeons were, All units carry a one year warranty. 
Austin E. Bryant Consulting 


P.O. Box 1382, Lafayette, CA 94549 HDL Research Lab, Inc. 
(415) 945-7911 11320 B FM 529, Houston, Texas 77041 
(713) 896-8582 


“A 100 to 1 Productivity 
Increase Over Coding ” 


DESIGNER SCREENS ¥ ANN 


mem) CPIM is a trade mark of Digital Research 
jum) = BDS C is a trade mark of BD Software 
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NEW PRODUCTS 


Continued from page 136 

windows have individual color tables, 
and are central to device-independent 
operation. They also allow the simulta- 
neous emulation of the DEC VT-100 
and Tektronics 4010 terminals. 
GRAPHOS has its own MC68000 mi- 


croprocessor to run subroutines in a 


130+-command set supplied in 
firmware. This keeps graphics calcula- 
tions in the terminal instead of in the 
host, so that GRAPHOS adds little bur- 
den to a multiuser environment. The 
firmware gives the programmer added 
facility through routines, such as the 
Window-Viewport transformation that 
allows the user to enter floating-point 
numbers directly, rather than 
prescaling objects in terminal coordi- 
nates. Through segment retention and 
the use of transformation matrices, an 
object may be moved, scaled, rotated or 
placed over or behind other objects. 
Both GRAPHOS II and III communi- 
cate through an RS-232 connector with 
practically any host computer, and at- 


tach to a variety of monitors. The new 

EEPROM permits saving terminal con- 
figurations; an extended setup mode al- 
lows fingertip selection of such I/O de- 


YOU DON’T NEED 
EUREKA! 


CONGRATULATIONS!! 


We admire your talents. After all, few people can 
remember where to find that six month old letter to Wonder 
Waffle Works, or which of the twenty versions of 
IMPORTNT.BAS is the one you need yesterday. 


Or maybe we should envy your spare time. 
haul out a stack of disks, slip each one into a drive, browse 
through the directory, and TYPE the various prospects to find 


that one file or program. 


Or perhaps you're the adventurous type who thrills to the 
challenge of groping through scantily labeled disks, cheering 
that magical moment when hidden treasures are uncovered. 


On the other hand, it occurs to us that you just may not 
know the advantages of EUREKA!, the fast, menu driven disk 
cataloger for CP/M 2.2. EUREKA! puts your entire disk library 
at your fingertips. Files may be found quickly and easily - by 
name or by comments you can put in the file itself. Of course 


the manual includes a tutorial to help you get 


Still only $50. Ask your dealer, or contact: 
Mendocino Software Company, Inc. 


Dept M-2, 

P.O. Box 1564 
Willits, CA 95490 
Phone: (707) 459-9130 


Add $2.50 Shipping; 
Calif. residents add $3.00 sales tax. 


I found it! 


We accept VISA 
& Mastercharge 


CP/M isa registered trademark of Digital Research Corp. 
EUREKA! isa trademark of Mendocino Software Co., Inc, 


vices as an ink jet printer, a mouse, a 
tablet or a trackball. There is a wealth of 
high-level GKS primitives for use in in- 
dependent work spaces (GRAPHOS 
pages) for multiple tasks. Both termi- 
nals differ in memory, speed and num- 
ber of colors: GRAPHOS II runs at 
6.25 MHz, has 16 colors displayable on 
a TTL monitor and is priced at $3,995 
(without monitor); GRAPHOS III is an 
enhanced version capable of generating 
32,768 colors on an analog RGB moni- 
tor, with a clock speed of 12.5 MHz and 
more memory (256K vs. 128K graphics 
RAM;; 224K vs. 128K local storage 
RAM). It is priced at $5,495 (without 
monitor). Complete packages with 13” 
and 19” monitors are also available. 
Ithaca Intersystems, Inc., 7650 
Hanshaw Rd., Ithaca, NY 14850; (607) 
273-2500 
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PROM-200 programmer 

Based on the S-100 bus, the 
PROM-200 can program all industry- 
standard EPROMS, single-chip micro- 
computer EPROMS, 16-, 20-, and 24- 
pin bipolar PROMS and 20- and 24-pin 
Programmable Gate Arrays. The 
CP/M disk-based software also pro- 
vides the ability to read, verify and pro- 


| gram different PROMS. The software is 


user friendly and uses a fast program- 
ming algorithm, to reduce program- 
ming time by nearly 50%. The software 
allows users to select the type of 
EPROM, PROM or PAL and all pro- 
gramming voltage and signals are under 
software control. Other cards include: 


@ PROM 200-1 All industry-standard 
EPROMS, such as 
2716, 2732, 2732A, 
2764 and 27128. 

@ PROM 200-2 EPROM version of 
single-chip micro- 
computer; 8741/ 
8748/8749. 

© PROM 200-3 16, 20- and 24-pin 
industry standard bi- 
polar PROMS. 

e PROM 200-4 20- and 25-pin industry- 
standard Program- 
mable Array Logic 
(PAL). 


The PROM-200 is also available in an 
IBM PC-compatible version that sells 
for $350 and may be ordered from: Ad- 
vanced Microcomputer Systems, 6802 
NW 20th Ave., Fort Lauderdale, FL, 
33309; (305) 975-9515 
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Ah, to be able to 


access 


started. 


a 
= 


- Provides Standard 
file management 
functions plus Direct 
Disk Access 

+ 12 system utility 
functions include 
PATCH AND BATCH 

+ Requires 32K Z-80 
computer with 
editor and assembler 


MRS/OS Source Code 


THE Z-80 OPERATING SYSTEM 


- Runs CP/M 2.28 
and CDOS® appili- 
cation programs 

+ Contains 55 OS 
function calls 

- Direct and Standard 
console 1/0 

- Standard console 1/0 
includes numerical 
formatting and I/O 
steering 

- User defined 
“CNTRL C™ function 

- Sequential and 
Random disk file 


Directory utility 
provides directory 
error checking. 
statistics. and 
alphanumeric 
ordering 


“HELP” menus 
throughout 


* FULLY 
COMMENTED 


SOURCE CODE in- 
cluded in 250 page 
manual 


Source code also 
provided on 

8" SSSD disk 
8"SSDD disk 

or 54" SSDD disk 
(please specify) 


ONLY 35 g9s 


COMPLETE 
(includes shipping & handling in 
N. America. Overseas, add $12) 
Mass. orders include 5% sales tax 


we 


16 Bowman Lane 
Westboro, MA 01581 
(617) 366-8969 
Phone orders welcome 


INC. 


CP/M is a registered trademark of Digital Research Corp. 
CDOS is a registered trademark of Cromemco Corp 
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ill LATTICE. 


“My personal preferences are Lattice C in the top category for its 
quick compile and execution times, small incremental code, best 
documentation and consistent reliability; ..."’ 

BYTE AUG. 1983 

R. Phraner 


“... programs are compiled faster by the Lattice C compiler, and it 


Produces programs that run faster than any other C compiler avail- 
able for PC-DOS.”’ 


PC MAGAZINE JULY 1983 
H. Hinsch 


“... Microsoft chose Lattice C both because of the quality of code 
generated and because Lattice C was designed to work with 
Microsoft's LINK program.” 

PC MAGAZINE OCT. 1983 

D. Clapp 
“Lattice is both the most comprehensive and the best documented of 
the compilers. In general it performed best in the benchmark tests.“’ 

PERSONAL COMPUTER AGE NOV 1983 

F. Wilson 
“This C compiler produces good tight-running programs and pro- 
vides a sound practical alternative to Pascal.’ 

SOFTALK AUG 1983 

P. Norton 
“... the Lattice compiler is a sophisticated, high-performance pack- 
age that appears to be well-suited for development of major applica- 
tion programs.” 

BYTE AUG 1983 

Houston, Brodrick, Kent 


To order, or for further information 
on the LATTICE family of compilers, call or write: 
LATTICE, INC. 
=o P.O. Box 3072 
Glen Ellyn, IL 60138 
(312) 858-7950 TWX 910-291-2190 
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SHELF CONSCIOUS? 


Now you can organize your copies of 
MICROSYSTEMS 


Now your magazines can be a handsome addition to your decor, 
well organized, and easy to find, thanks to these durable li- 
brary-quality cases or binders. They're made of luxury-look 
leatherette over high-quality binder board. And both styles are 
custom-designed for this or any other magazine you save, with 
size, color and imprint selected by the publisher. FREE transfer 
foil included for marking dates and volumes. 

: * ws For faster service, 
Magazine binders > CALL TOLL-FREE 800-526-0790 
rah - (In NJ only 201-540-0445) 


[ Microsystems d 
P.O. Box $120, Philadelphia, PA 19141 | 
| Please send Cases [_] Binders | 
TITLE QUANTITY 
| Microsystems | 
| Ct —— | 
holds your issues on | (.] PAYMENT ENCLOSED $——______.* Add | 
individual snap-in rods, | $1.00 per order for postage and handling. Out- | 
combining them into side USA add $2.50 per unit ordered; send US 
one volume. $7.95 each; | funds onl | 
3 for $22.50; 6 for $42.95 funds only, 
Mixed ttles OK for quan | "| CHARGE (Minimum $10): | 
pence. American Express [[] MasterCard 
Open-back cases | © Visa | 
| Card No._____________E xp. Date | 
| Signature. | 
| Print Name. | 
| Address. | 
| City. | 
store your issues for individ- | State/Zi | 
ual reference, $6.95 each; 3 ate/Zip 
for $19.75; 6 for $37.50. Mixed “Residents of PA add 6% sales tax. 
titles OK for quantity prices [ie eS: Seo SO See; SO | es a 


Computer problems? 
DON’T BLAME | 
THE SOFTWARE! 


Pat. # 4,259,705 


Isolators prevent: 


© CPU/printer/disk interaction 
® Lightning or spike damage 
* AC power line disturbances 
© RFI-EMI interference A 


Commercial Grade Isolators 
1SO-1 3 Isolated Sockets 


$ 81.95 
ISO-2 2 Isolated Socket Banks, 6 Sockets $ 81.95 


Industrial Grade Isolators 


1SO-3 3 Double Isolated Sockets $122.95 
180-11 2 Double Isolated Banks, 6 Sockets $122.95 
Laboratory Grade Isolators 

ISO-17 4 Quad Isolated Sockets $213.95 
1SO-18 2 Quad Isolated Banks, 6 Sockets $180.95 
Circuit Breaker, any model (Add-CB) Add $ 11.00 
Remote Switch, any model (Add-RS) Add $ 20.00 


£2. Electronic Specialists, inc. 


1741S. Main St., Box 389, Natick, Mass. 01760 (617) 655-1532 


Toll Free Order Desk 1-800-225-4876 
MasterCard, VISA, American Express 
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FUTECH 2000 SERIES 


INTERNATIONAL CORP 


ADVANCED INDUSTRIAL GRADE S-100 MAINFRAMES. 
The most advanced industrial grade high-tech, high quality, 
sleek style S-100 bus mainframe. 
Front panel LED display for TIME/DATE and temperature 
of internal system air flow... 
Heavy duty power supply meeting todays standards for 
multi-user multi-tasking high speed CPU applications... 
A variety of front panels for floppy and winchester 
configurations... 
Synthesized warning voice indicator... 
Delay shut down 
Built-in emergency back-up supply 
Dealer inquiries invited 


2100 N. Hwy. 360, Suite 1807, Grand Prairie, Texas 75050 (214) 660-1955 Telex 703033 
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C Programmers: 
Program three times faster 


with Instant-C™ 


Instant-C™ js an optimizing interpreter for C that 

makes programming three or more times faster. It 

eliminates the time wasted by compilers. Many 

repetitive tasks are automated to make program- 

ming less tedious. 

@ Two seconds elasped time from completion of 
editing to execution. 

@ Symbolic debugging; single step by statement. 

@ Compiled execution speed; 40 times faster than 
interpreted Basic. 

@ Full-screen editor integrated with compiler; 
compile errors set cursor to trouble spot. 

@ Directly generates .EXE or .CMD files. 

@ Follows K & R—works with existing programs. 
Comprehensive standard C library with source. 

@ Integrated package; nothing else needed. 

@ Works under PC-DOS*, MS-DOS*, CP/M-86*. 


More productivity, less frustration, better programs. 
Instant-C™ is $500. Call or write for more info. 


° (617) 653-6194 
Rational P.O. Box 480 
Systems, Inc. Natick, Mass. 01760 


Trademarks: MS-DOS (Microsoft Corp.), PC-DOS (IBM), CP/M-86 (Digital Research, 
Inc,), Instant-C (Rational Systems, Inc.) 
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PROGRAMMER’S GUIDE TO 


mes ceet 


EDITED BY SOL LIBES 


ere’s a collection of CP/M insights that 

FH yout never find in any CP7M manual. 

Heit! is the most popular microcomputer 

DOS in use today. Programmer's Guide to 

\, CP/M tells you how to get around apparent 

\ limitations of a CP/M system and why CP/M is 

\. far more versatile than you might have ima- 

\ gined. Every article in Programmer's Guide 

\ to CP/M originally appeared in MICROSYS- 

TEMS between January 1980 and Febru- 

ary 1982. Except for this collection, these 

articles are now unavailable! Programmer's 

Guide to CP/M gives you an in-depth look at CP/M from 
the viewpoint of the programmer. 

Contents include “An Introduction to CP/M," The CP/M Connection,” “CP/M 
Software Reviews,” “CP/M Utilities & Enhancement,’ “CP/M 86" and “CP/M 
Software Directories.” $12.95. 

Also available at your local bookstore or computer store. 


Y SUCTLBS De NG1Q, 39 East Hanover Avenue 
Morris Plains, NJ 07950 


wane send me__ Programmer's Guide to CP/M at $12.95 plus $2.00 postage 
and handling each. Outside USA add $3.00 per order. #14C 


COPAYMENT ENCLOSED $____.______.. Residents of CA, NJ and NY state add 
applicable sales tax. | 


COCHARGE MY: (ClAmerican Express O MasterCard O Visa | 


Card No. Exp. Date. 


Signoture___ = Se as 


[please print full name) 


Addre' _Apt. 


City. tate. 
For faster service, PHONE TOLL FREE: 800. 631- 8112 
(In NJ only, 201- 540-0445) 


| ALI ce | 


The Writer’s Really Incredible Text Editor lives up to its 
name! It’s designed for creative and report writing and 
carefully protects your text. Includes many features 
missing from WordStar, such as sorted directory listings, 
fast scrolling, and trial printing to the screen. All editing 
commands are single-letter and easily changed. Detailed 
manual included. WRITE is $239.00. 


BDS’s C Compiler 


This is the compiler you need for learning the C language 
and for writing utilities and programs of all sizes and 
complexity. We offer version 1.5a, which comes with a 
eae debugger and example programs. Our price is 


WORKMAN & ASSOCIATES 


112 Marion Avenue 
Pasadena, CA 91106 
(818) 796-4401 


All US orders are postpaid. We ship from stock on many 
formats, including: 8", Apple, Osborne, KayPro, Otrona, 
Epson, Morrow, Lobo, Zenith, Xerox. Please request our 
new catalog. We welcome COD orders. 
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CP/M® Software 


@ A>DBPACK: Information Manager -- Great for 


Mailing Lists, Form letters, Tabulation and 
organizing data. Supports query, sort/search on 
multiple keys, report generation and many 
other data base functions. $115/$25. 


A>COMCOM: Communication program. Up- 
loads/Downloads files, and more. $95/$15. 


@ A>CPMCPM: Transfers files (any type) between 


CP/M computers with incompatible disks. 
$65/$10 includes copy for each computer. 


A>FILER: Archives, Sorts and Catalogs files 
with substantial disk space savings. $49. 


A>BASXREF: Alphabetizes and Cross-refer- 
ences variables vs. line numbers in BASIC pro- 
grams. Simplifies program maintenance. $39. 


A>UNERA: Recovers erased files. $29. 


CP/M is a registered trademark of Digital Research, 


Available in most disk formats. 


Clearly written and indexed manuals included. 
Where two prices are quoted, second refers to 
manual only (creditable towards software). 


All packages returnable in 15 days. 


COMPU-DRAW., MasterCard, Visa & 
1227 Goler House Amex cards, PO's from 


Rochester, NY 14620 recognized institutions 
(716)-454-3188 nd COD are welcome 
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Microsystems Mart 


now oevelladie for the = 


S-100 GRAPHICS 


HIGH RESOLUTION CONTROLLER 
Single board with NEC 7220 Graphics I.C. 


* MONOCHROME OR 8-COLOR; UP TO 96K 
BYTES DISPLAY MEMORY. 

* MINIMUM MONOCHROME CONFIGURA- 
TION 1S FULLY SOCKETED FOR EASY 
UPGRADE TO COLOR OR LARGE MONO- 
CHROME IMAGE PLANE. 

* MULTIPLE SYNC SELECTIONS: 
SUPPORTS A VARIETY OF MONITORS 

* BUILT IN ALGORITHMS FOR ARCS, LINES 
Sey AN SINS} AREA FILL, LIGHT PEN, 


M 

+ OCCUPIES TWO I/O ADDRESSES ON 
SYSTEM BUS. 

* VARIETY OF DISPLAY FORMATS: 640x408, 
608x431, 512x512, 640x240, 
... PROGRAMMABLE. 

* USE WITH STANDARD SWEEP RATE 
MONITORS: MONOCHROME/RGB TTL 


* FULL RESOLUTION REGARDLESS OF 
NUMBER OF COLORS IN USE. 


MINIMUM MONOCHROME 
$460 CoNFIGURATION 


$595 FULLY STUFFED BOARD FOR COLOR 
OR LARGE IMAGE PLANE MONOCHROME. 


PIXELTRONICS 
1050 Tulip Wa 


Palatine, Illinois, 60074 
(312) 359-1442 


oer Eel Promotional Prices 
| =| for COMPUTER 
Xerox | Warranty PROFESSIONALS 


Service & Maintenance 


We set up your sale/leasebacks. 


MORROW Cf 
DESIGNS 
PRINTERS, TERMINALS, SOFTWARE 


Computer professionals, we want you as a customer, a resource 
and a reference. Because we sell as many computers by referral as 
directly from our ad, we want to expand our professional customer 
base. We are offering promotional prices only to knowledgeable 
users, for a short while. 


TERMS: Cash with order. 

You pay all freight. Add 5% 

for 2% 10/Net 30 AAAI or 

Fed./State P.O. 2%/mo. 

carrying chg, 

aiista» on COMPUTERS 


205 ee P.O, Box 6114 Birmingham, AL 35259-6114 


205 735 Our bank is 1st National of Birmingham, (205) 326-5120 


Publishable Graphs 


on MANY DOT MATRIX PRINTERS 


Requires no Graphics Screen 
Line Graphs and Scatterplots 
Easy to Use, No Programming 
CP/M 80, CP/M 86, PC-DOS 
Most disk formats. 


Only $50+$3 shipping. Manual Alone: $10. 


DataPlotter from Lark Software 


7 Cedars Rd, Caldwell, N.J. 07006 


(201) 226-7552 Visa, M/C 


4 

*? 
¢ o-¥ Control | 
tootes | 


Surgery 
(ee teers 
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computer experimenter! 


COMPUTER CONNOISSEUR’S DELIGHT! 


ONLY $6.00 EACH...ASSORTMENT OF SIX FOR $26.50 
99 999000090000000090070000009000000 
OVER A THOUSAND COMPUTER yt oagg Too may TO LisT 


DOMAIN 
Pp, MODEM". 


—WILL ENHANCE SYSTEMS WITH 
CAPABILITIES AND ALLOW YOU TO PLAY THEM ON ALMOST 


Al 
ANY COMPUTER. MATHEMATICS, ASTROLOGY, ASTRONOMY TOO! 


UNPUBLISHED 


MATERIAL Che one you've a 


PUBLISHED MONTHLY 


ONE YEAR SUBSCRIPTION $14.00 
(SAMPLE COPY $2.00) 


Computel Publishing Society SUITE #161-C 
16354A VAN NUYS BLVD. / VAN NUYS, CA 91401 


IC, PROMPT DELIvery! 


SAME DAY SHIPPING (USUALLY) 


DYNAMIC RAM 
256K 150 ns $49.90 
64K 200 ns 5.67 
64K 150 ns 5.87 
64K 120 ns 7.50 
16K 200 ns 1.21 
EPROM 
27128 300 ns $22.50 
2764 250 ns 9.25 
2732 450 ns 5.40 
2716 450 ns 3.60 
2532 450 ns 4.80 
STATIC RAM 
5565P-15 150 ns $43.00 
6264LP-15 150 ns 45.50 
6116P-3 150ns 6.56 


MasterCard VISA or UPS CASH COD ) 

Factory New, Prime Parts tiPo 
MICROPROCESSORS UNLIMITED 
Beccs on 742) (918) 267-4961 


Prices shown above are tor April 15. 1984 


ll 
been waiting form 


NORTHSTAR AND MBSI 
REALWORLD USERS 


New Products and Enhancements 


THE FINANCIAL ANALYST: 
a concise financial analysis program 
fully interfaced with general ledger. 


MULTI-CO: 
an enhancement to enable 
recording of multiple companies 
on a single disk. 


FINSEC: 
church contribution management 
and mailing program. 


FUTURE ENHANCEMENTS 
FORTHCOMING ... 


Contact Victor Moffitt 
or circle reader service number. 


DATA-CO. 


978 TIOGUE AVENUE 
COVENTRY, Ri 
(401) 828-7385 

Dealer Inquiries Invited 
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80 CHARACTER 
VIDEO BOARD 


TYPE AHEAD KEYBOARD BUFFER 
WORDSTAR/ABASE II OPTION 

25 LINE NON-SCROLL OPTION 
ADAPTABLE SOFTWARE 

Z80 CPU & 8275 CRTC 

VDB BARE BOARD FROM $ 52. 
PRE-SOLDERED (LESS ICs) $191. 
ASSEMBLED & TESTED FROM $282. 


P.O. Box 601 
Hoffman Estates, Ill. 60195 
(312) 359-7337 


OEM & Dealer pricing available , VISA & M/C 
$3.00 S&H, 5% cash discount, Ill. res. add 7% tax 


dBASE is a trademark of Ashton- Tate Corp. 
WORDSTAR is a trademark of Micropro Int'l Corp. 


%& Get the information you need trom the user's 
point of view 


* Over 150 pages of members newsletter articles 
last year 


%& DOs and cp/m disk library for members 
® Solve problems 


® Get assistance 
Membership dues $20 


International North Star Users Association 
P.O. Box 2789 w, ~— Fairfield, CA 94533 
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Full Screen Text Editor 
with 
Full Source Code in C 


for 


CP/M 68K or CP/M 80 


am 


edward kk ream 
; 


Call today for valuable information: 
(608) 231-2952 
To order send a check to: 
Edward K. Ream 
1850 Summit Avenue 
Madison, Wisconsin 53705 
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TECHTYPE 


You need to write no-pycckw? ?n'IQu ZEN espanol? 
Cr worse yet -- em . 
P (cos 8) = sine aoe (ne =)" ? 
nm 
2 nt 


+i 
annem 


Your present word processing system isn't exactly a 
polyglot and flunks algebra? What's the solution? 
TECHTYPE™ is a text-formatting system designed espe- 
cially for scientific, engineering, mathematical, and 
multi-lingual document preparation. TECHTYPE runs 
under CP/M® and is adaptable to most hardware. By us- 
ing your present editor and its three programs 


©@ DISPLAY - Preview on CRT screen 

@ DRAFT - High-speed dot-matrix printout 

@ PRINT - High-quality daisywheel printout 
you can spend more of your time solving equations in- 
stead of typing them. 
TECHTYPE's capabilities include: 

@ Multiple type fonts 

© Multipass printing 

@ Unlimited sub/superscript levels 

© Control of format, font, pitch, and emphasis. 
Multipass printing allows the use of up to ten dif- 
ferent fonts with only one printwheel change per 
page per font. Price $300. 


GREEN MOUNTAIN RADIO 
RESEARCH COMPANY 
240 Staniford Road 
Burlington, Vermont 05401 U.S.A. 
802-862-0997 
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CAN YOU CC? 


ADD THESE TO YOUR LIBRARY ... 


C-PACK A disk full of useful utili- 
ties, for CP/M with C source 
code. Includes a sector patcher, query delete 
program, disk backup program, etc, etc. $19. ] 
MEDIT 4 sorted mailing list editor | 
with C source which can be used 

with Mark of the Unicorn's Scribble for 
form letter generation. $39. 
VIEW A fancy CRT disk editor for CP/M, 
with C source. Inspect any block, 

modify any sector. More stats than STAT! $39. 
ICX Deluxe CP/M <-> ISIS package. Trans- 
fers files to/from & initialize ISIS 

disks. Complete C source $89. 

Also, ISE: ISIS emulator for debugging 


under CP/M. Complete source (Asm). $89. fj 


Both ICX and ISE $175. 


Supplied on Singlé Density 8" Disk 
CPIM Digital Research. Inc ISIS Intel Corp 


CULCCECECECECEEEEEE 


stern Wares 

Box C 

Norwood CO 81423 
(303) 327-4898 
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A Decade of Service 


Guaranteed fast turnaround for dupli- 
cation and formatting on high quality 
OEM diskettes. Virtually all formats: 
Commodore, Apple, IBM PC, Kay- 
pro, DEC, Atari, plus many more. 
Serialization, state of the art copy 
protection and custom packaging 
available. Personalized service is our 


specialty. 


Computer Media Products 
5482 Complex Street 
Suite 110 
San Diego, CA 92123 
(619) 565-7802 


COMPUTER 
MEDIA 
PRODUCTS 


oy 
DAISY WHEEL Sw 
QUME COMPATIBLE 
PRINTER 


OPTIONS 

FORMS TRACTOR $65 00 

R5-232C SERIAL $4500 

MULTI-LOAD SHEET FEEDER $375.00 ‘ 

HIGH RELIABILITY & PERFORMANCE 
describes this 18 cps centronics printer. 256 char. 
buffer w/oprtional tractor and sheer feed. Uses 
Qume 96 spoke Doisy wheel and Qume ribbon 
cortridges. 8 level impression control prints original 
plus three copies. DEALER INQUIRIES INVITED 

— Quonrity discounts available. 


ORANGE COUNTY 
* COMPUTER * 


CALL: (714) 895-5033 or write: 
15131 Triton Lane, Suite #122 
Huntington Beach, CA 92649 
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= 


CP/M EPROM 
PROGRAMMING SYSTEM 


ING 


FP 
~ WORKS Wht ANY CP/M SYSTEM ~ INDEPENDENT OF 
ve INTERAC TWO WAYS * * 
IND _ONE 8 BIT OUTPUT PORT - 16 WIRES 
ate WAKE LINES REQUIRED 
CENTRONICS, OUTPUT DATA BITS AND ONE INPUT 
~ DATA BIT ust Une Une) 9 wikbS AND A GROUND 


* * CONTROL cos COMMANDS * * 

A ERM  OSK = SUE SALTS 
VERIFY EPROM IS ERAS ~ COPY EPROM 
BerrAY hoe” RAM — - SON {TOR MODE) WITH 1! SUB COMMAND: 


BARE PC BOARD WITH COMPLETE DOCUMENTATION 
AND SOPTWARE ON 8" SINGLE DENSITY DISKETTE $69 


Qeovs WITH COMPLETE PARTS KIT bre ‘AaT - $18) 
SOPTWARE AVAILABLE FOR OSBORNE, K. (0 OR ON 2764 EPROM 


HECK, MONEY ORDER, WRITE OR CALL 
"ANDRATECH 
P.O. BOX 222 
MILFORD, OHIO 45150 
GB)S 192: ets 


ALL OR WRITE POR MORE INF ADD $300 POR SHIPPING 
Sto RES ADD 55% TAX =. NEAING ONCCEP TED © $8300 F FOR COD 
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¢ SIM48° simulates and debugs 8048 
programs 


* Runs on IBM-PC*, CP/M-80", MS-DOS" 


¢ Internal timer, interrupt, inst set, exter- 
nal RAM, 4K ROM supported. 


e One year FREE updates. 


¢ $150., soft manual alone $20., plus $5. 
S&H 


¢ Formats - PC DOS SSDD, CP/M-80 8” 
SSSD, Kaypro Il SSDD 


Jocical §ystems 


6184 TEALL STATION 
SYRACUSE, NY 13217 
(315) 457-9416 


“Tragemarks SIMAB (LSC). IBM-PC (IBM). CP/M: 
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ON BOAT 0 
SIVE 28 PG MANUAL 
SYSTEM SPEED 


XFER-EXAMINE-MODIFY -BIAS PROGRAMS VERIFY, ere) 


‘NATIVELINX’ 


means 


never having to say you're sorry. 
Lack of information and delays 
costing you money? 


Bisynchronous Communication 

cuts your losses. 

Simply connect your Applell, Il+, 

or lle to a 3270 or 2780/3780 

mainframe. (Full IBM or RJE 

functions available.) 
TRANSMITS DOS DIRECT 


VIKING ASSOCIATES INC. 

320 West Fillmore Avenue 
Colorado Springs, 

Colorado 80907 (303) 632-7004 
Telex: 450-711 


CIRCLE 221 ON READER SERVICE CARD 


68000 Cross Assembler 
Motorola VERSAdos + Compatible 


Assembler, Linker, Object and Macro Librarian. 
Absolute and Relocatable Code, Macros, In- 
cludes, and Conditional Assembly. Structured 
Programming. No limit on source file size. 


Unix (C) Compatible Source 
$700 


CP/M-80* PC/DOSt CP/M-86* 
$200 $250 $250 


Manual: $20 
(refundable) 


1329 Gregory 
Wilmette, IL 60091 


* Digital Research trademark, tlBM trademark, + Motorola trademark 
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CUSTOMIZE 
YOUR 
KEYBOARD 


We maintain a large stock of blank keytops that 
can be custom engraved for: 


x Video Display Terminals * 


* Point of Sale Terminals * 


x & Computers x 


Replacement keytop kits for Word Processing 
Software packages configured for popular 
terminals. 


OEM PROTOTYPES AND PRODUCTION RUNS 


— Call or Write — 


ARKAY ENGRAVERS, INC. 


2073 Newbridge Road 
Bellmore, New York 11710 


(516) 781-9859 (516) 781-9343 


classified ads 


CLASSIFIED RATES: Per Word, 15 Word Mini- 
mum. REGULAR: $2.00. EXPAND-AD: $3.00 
GENERAL INFORMATION: Prepayment dis- 
counts available. Payment must accompany order 
except credit card — Am. Ex., Diners, MC, VISA 
(include exp. date) — or accredited ad agency in- 
sertions. Copy subject to publisher's approval; 
must be typewritten or printed. First word set in 
caps. Advertisers using P.O. Boxes MUST supply 
permanent address and telephone number. Or- 
ders not acknowledged. They will appear in next 
available issue after receipt. Send order & remitt- 
ance to: Classified Advertising, MICROSYSTEMS 
Magazine, 1 Park Avenue, New York, NY 10016. 
Direct inquiries to (212) 725-3927. 


SOFTWARE 


REL/MAC converts M80 REL files to MAC source files. 
$74.95 on 8" SSDD, CP/M-80. Free information. 
Microsmith Computer Technology, P.O. Box 1473, Elk- 
hart, IN 46515. 


RENT PUBLIC DOMAIN SOFTWARE. It's not copy- 
righted, no fees to pay. Copy hundreds of useful CP/ 
M business, utility and game programs from our UG 
rental libraries onto your own computer at home! Cat- 
alog Disk $5.00 pp. (Specify format). National Public 
Domain Library, 1062 Taylor, Vista, California 92083. 
(619) 941-0925. 


BDS & DESMET-C B-Trees file indexing system. 2 
second access up to 10 files, 20 byte keys. Includes 
search, insert, delete and partial key search. Also 
search first, last, next and partial keys. Includes block 
random |/O plus example programs. Most formats. Call 
for other C implementations. $75.00. Softfocus, 1277 
Pallatine Drive, Oakville, Ont. Can. L6H1Z1. (416) 844- 
2610. US Inquiries. 


ENGINEERING SOFTWARE-CP/M, MS-DOS, TRS- 
DOS, free flyer. PLOTPRO Graph Printing Program. 
Linear/log/semi-log, multiple plus, grid lines, label- 
ing, $52.95. ACNAP Analyzes active/passive elec- 
tronic circuits. MonteCarlo, Worst Case, Sensitivities, 
$52.95. SBP-Signal Processing, FFT, linear/non-lin- 
ear. LaPlace, trension analysis, $62.95. BV Engineer- 
ing, Box 3429, Riverside, CA 92519. (714) 781-0252. 


COMPUTER EQUIPMENT/SUPPLIES 


COMPUTER LABELS 3¥%2x15/16 $4.95/1000. $12.95/ 
5000. FREE SAMPLES! OBSCO, 11 Dalewood, Kings 
Park, NY 11754. (516) 360-1750. 


REPLACEMENT RIBBONS for computer printers and 
word processors. Fantastic savings! Thousands in 
stock. Quick delivery. Call or write: 1-(800) 292-6272. 
National Computer Ribbons Corp., 1114 Elbank Ave., 
Baltimore, MD 21239. 


PUBLICATIONS 
ROBOTICS ARTIFICIAL INTELLIGENCE books. De- 


sign, theory, programming, applications. Free cata- 
log. Kohn/MS, Box 16265, Alexandria, VA 22302. 


Get the jump on 
competitors by using our 
Microsystems Hotline number to place 
your classified ad and/or directory listing now for 
our next issue! We'll give you information on ad 
sizes, options, rates—everything you need to reach 
new customers easily and economically. It's like 
having fresh prospects right at your fingertips! 
Classified Advertising 
ZIFF-DAVIS PUBLISHING COMPANY 
Consumer Computers & Electronics 
Magazine Division 


LOWER 
PROGRAMMING MAINTENANCE 
AND DEVELOPMENT COSTS 


{SET:SCIL..} 


The Source Code Interactive Librarian 
for microcomputers. 


¢ SCIL keeps a historical record of all changes made to the library. 

* SCIL maintains any source code regardless of language, including user 
documentation and text material. 

* SCIL allows software engineers to work with source code as they do 
now, using anv ASCII text editor. 

* SCIL saves disk space by storing only the changes made to the program. 

¢ SCIL provides a labeling capability for case of maintaining multiple 
versions and multiple releases. 

¢ SCIL offers unlimited description in the program library directory. 

¢ High visibility displays with varied intensity for case of viewing insertions. 
and deletions. 


¢ SCIL is available on CP/M, MP/MII, MS-DOS, PC-DOS and 
TurboDOS. 


Demonstration disk available on request. 
Multiple copy discounts available. 
645 Arrovo Drixe, San Diego, CA 92103 
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Registerest Trademarks: CP/M, MPM. Digutal Research Tne., MS-DOS, Microsott Corp, PC DOS. TBM Carp.. TarboDOS, Software 2000, Ine 


For more information call (619) 692-9464. 


Get {SET} for Success 


{SET:SCIL«} is a product of System Engineering Tools, Inc 


BUYING?...UPGRADING?... 
escror carues | A GRAPHICS PACKAGE FOR YOUR PC! 


De iBMPC 
PRNTERS M PLOTTERS CHARTS 8 GRAPHS bg have to create graphs and charts to tell a story. Your needs vary 
~ from financial statements and personnel benefits to inventory 
records. Presentations are made on slides, printouts and monitors. 
You need a good and easy-to-manage graphics package. You need 
DESKTOP GRAPHICS FOR THE IBM PC: PRINTERS, PLOTTERS, 
CHARTS AND GRAPHS, the fully illustrated guide to 
the preparation, design and production of business 
graphics. 

This book is written with you in mind—the busi- 
ness or professional user with little technical or 
statistical Knowledge, using or planning to purchase a graphics pack- 
age. You'll find out what charts are available to you. ..what data works 
best with each chart...what hardware options you have...and a compar- 
ison of the four leading software packages that will best meet your needs. 

Author Corey Sandler gives you clear and non-technical introductions to 
graphics theory and statis- 
tics, making this seemingly 
impossible task, easy. 

If you've been contem- 
plating buying a new graph- 
Ics package or you just want 
to do more with your cur- 
rent package, this book is 
for you! 


| Department NV4C, 39 East Hanover Ave., Morris Plains, NJ 07950 


Please send me —___ ____ copies of DESKTOP GRAPHICS FOR THE 
IBM PC: PRINTERS, PLOTTERS, CHARTS AND GRAPHS at $14.95* plus 
| $2.00 postage and handling ($5.00 outside USA) each. Item #60-7. 


Payment Enclosed $ .* Residents of CA, NJ and NY 


State add applicable sales tax. 


[_] Visa 


| Charge My: [] AmEx [] MC 


For faster delivery, 
PHONE TOLL FREE 
9am-5 pm E.S.T.: 
1-800-631-8112 
(In NJ 201-540-0445). 


Also available at your local 
bookstore or computer store. 


__Exp. Date — 


| card No. 


print full name 
| Address 


| City/State/Zip 


(_] Please send free catalog. 


| 
| 
| 
| 
| 
| 
| 
| Mr./Mrs./Ms. | 
| 
| 
a 


DESKTOP COMPUTERS PRICE +MSDOS 
Includes Lotus 1-2-3 


ZF-110-22 7-100 Low Profile, 8088/8085 CPU, 128K RAM D2 199 
25 1/4" Floppy Disks 320K each, 8 Color Graphics 


IW-110-32 7-100 Low Profile, 11.3MB Winchester Disk $4958 
5 1/4” Floppy Disk, Rest same as ZF-110-22 ‘ 


NEW 2-150 & Z:160 


Zenith’s newest line of computer systems 
* allow youtorun most IBM Personal * 
Computer software with no alterations! 
150 128K RAM detachable keyboard 
2 RS232 Serial Ports 1 Centronics Parallel Port 


1-320K Drive2. 389 2.320K Drives $2570 


1-320K Drive 10 Megabyte Winchester $3,997 


160 is PORTABLE MODEL»CALL!! 


OMNI DATA SYSTEMS 


-: 35 PARK ST. - ATTLEBORO, MA 02703 = 
a (617) 222-0425 
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ConixX 


UNIX™ Technology for CP/M™ 


ConlX™ can provide any 48-64K CP/M-80 micro with many ad- 
vanced capabilities of UNIX. You’ll be amazed at what your 
CP/M micro can do now! ConIX features include: 


VO Redirection and Pipes, multiple commands per line, full up- 
per/lower case and argument handling, Auto Screen Paging, 
Programmable Function Keys, improved User Area Directory 
access, Auto Command and File Path Searching, ExpanDisk™ 
Virtual Disk System (access all 16 logical drives), Print Spooler, 
complete ‘Shell’? programming language, over 100 built-in com- 
mands, Expression Analyzer, expanded SysCall interface (20 
new BDOS calls allow access to system functions), Archive 
Manager (compacts files for disk space savings of over 50%), 
On-Line Manual System, and so much more! Uses as little as 
1/2K RAM—no memory crunch! Runs with CP/M for true pro- 
gram compatibility. 


The ConIX Operating System 
List $165 


Computer Helper Industries Inc. 
P.O. Box 680 Parkchester Station, NY 10462 
Tel. (212) 597-3559 


Dealer inquiries invited! 
UNIX™ Bell Labs; CP/M™ Digital Research; ConIX, ExpanDisk™ Computer Helper Industries Inc. 
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ADVERTISERS INDEX 


Advertiser Page Advertiser 
Ackerman Digital Systems Inc. 38 Echelon Inc. 
Advanced Digital Corp. C2 Ecosoft, Inc. 
Advanced Digital Corp. 1 Electronic Specialists Inc. 
Advanced Microcomputer Systems 82 Extended Processing 
American Planning Corp. 118 
Ampro Corp. 31 Futech 
Ampro Corp. 82 
Applied Data Systems 109 G&G Engineering 
Ashton-Tate 14,15 Gifford Computer Systems 
Ashton-Tate 133. Greenleaf Software 
Avocet Systems, Inc. 121 

HDL Research Lab, Inc. 
BD Software 70 ~~ HSC, Inc. 
Beck Manufacturing 65 Haley Research 
Borland International if 
Borland International 97 Illuminated Technology 
Austin E. Bryant Consulting 137. = Incomm 

Input/Output Technology Inc. 
C Line, Inc. 78 Integrand 
C Power Packs 90 __—_— Intercontinental Microsystems 
C Ware Corp. Tz Corp. 
California Computer System 22 
Carousel Micro Tools, Inc. 49 Knowledge Systems 
Cleveland Codonics 50 
Competitive Edge 119 Laboratory Microsystems, Inc. 
Compu-Draw 140 Lattice, Inc. 
CompuPro C4 Lesson 
Computer Helper Indus. Inc. 144 Lifeboat 
Computer House 119 Logical Devices, Inc. 
Computime 88 Lomas Data Products, Inc. 
Compu View 63 

MCP Computer Products 
D & W Digital 69 Macrotech International Corp. 
Data Access Corp. 83 Mark Williams Company 
Davidge Corporation 132 Mendicino Software 
Digital Graphic Systems 127 = Micro-Mikes 
Digital Research 80 Micro Type 
Digital Research 96 Mom’s Computing 
Digital Research 123 Morningstar Microcomputer 
Disco-Tech 119 Multimicro 
Dual Systems 81 Mycroft Labs, Inc. 
Dysan 5 Mylstar Electronics 


144 Microsystems July 1984 


Page Advertiser Page 
137 New Generation Systems, Inc. 71 
65 _—_— Nicolet 13 
139 
80 Oasys 27 
Occo 138 
139 Omni Data Sytems 144 
J.D. Owens Associates 8 
a4 | 
11 Procode 96 
51 Programmer's Shop 108 
137 Quelo 127 
130 Quest Research 20 
28 Quic-n-Easi Products 18,19 
41 RH Electronics 52 
47 Rational Sytems 140 
86 Relational Memory Sytems 4 
79 
S-100 Inc. : 100 
C3 SLR Systems 120 
Semi-Disk 122 
32 Software Horizons, Inc. 90 
Software Research Technology 105 
13. Software Toolworks 23 
139 Southern Computer Corp. 108 
117 Subversive Software 15 
89 Symbolic Systems 28 
132 Syntech Data Systems 98, 99 
53 System Engineering Tools 143 
88 2500 AD 72, 73 
9 Tarbell 132 
25 ~==Teletek 2 
138 Teletek 33 
116 Teletek 34 
127  ~=Teletek 35 
137‘ Testerion 139 
64 
131 Wordtech 39 
91 Workman & Associates 140 
29 Writing Consultants 119 


Moll SLAVES (0 bd 


INTRODUCING ATRULY SHIPPABLE 16-BIT S100 © MP/M™ CPM-86™ and soon PC-DOS™compat- competition. Other state of the art features 
SLAVE. Based on the Intel 8086-2 processor, ibility. ARCnet™ made possible with our exclu- found in Intercontinental products include: 
Intercontinental Micro Systems 696.2/D1S-100 sive TurboLAN™ software makes local area 16 MegaByte Memory Management Unit (MMU) 
slave has up to 1 megabyte of onboard memory. networks with up to 4000 users possible—and on all SBC/Masters, bank selectable slave 
Memory mapping and vectored priority very cost effective. memory, vectored priority interrupts, and multi- 
interrupt capability allow for almost unheard SPEED AND POWER. Features are great—but ple parallel/Serial ports. 
of speed. Best of all, we're shipping today. they don’t mean much unless they help youdo —So ask for confidential benchmark studies 


Just the latest member of the most powerful, your job better and faster. on our product's speed. We think you'll agree 

flexible and fastest line of S100 products Intercontinental Micro pioneered the use of we can save you and your customers time. 

from Intercontinental. 4 channels of Direct Memory Access (DMA), A NEW DEFINITION OF SUPPORT. Everyone talks 
SYSTEM FLEXIBILITY. With 4 MHz or 6 MHz __ in the micro world—making our master slave about support. Intercontinental Micro Systems 

8 bit SBC/Masters, 4 or 6 MHz 8 bit slave combinations up to 300% faster than the does more. We don’t build systems, so you are 

processors with 64 or 128K RAM, 16 bit slaves our most important customer. Ask us for 

with up to one megabyte of onboard memory, references or call our dedicated support team. 


TurboDOS™ MP/M™ and CP/M™ operating 
system compatibility, ARCNET 
links between systems, and a 
complete line of memory, interface 
and controller boards, Interconti- 
nental Micro Systems gives you and 
your customers flexibility —to grow 
and change. 

TurboDOS allows you to construct 
true multi-user systems with CP/M™ 


You'll find out that support is more than just 
a word at Intercontinental Micro Sys- 
tems. It’s what we're here for. 

$0 GET ITALL. A comprehensive 
product line loaded with benefits for 
you and your customers. Flexibility 
to grow. And support that sets industry 
standards. Call Intercontinental Micro 
Systems today—we can help you with 
your S-100 needs. 
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HERE TODAY 
HERE TOMORROW 


When buying a computer, you can’t limit yourself 
to just satisfying today’s needs. The best value in 


a system comes from its productivity . .. both for 
today and tomorrow. CompuPro’s System 816™ 
computer has that value. With all the power and 
capacity to handle your needs now and down 

the road. 

System 816’s longevity stems from top quality 
components ... high storage capacity . . . the flex- 
ibility to handle a large variety of applications ... 
and the speed to get the job done fast. Upgrading 
is easy, and when it’s time to expand from single to 
multi-user operation, it’s as simple as plugging in 
boards and adding terminals. Your system grows as 
you grow. 

CompuPro also provides a library of the most 
popular software programs with your. system and 
because it’s CP/M® based, you have more than 
3,000 other programs to choose from. 

Even our warranty is for today and tomorrow. It 
spans 365 days — and includes the additional se- 
curity of Xerox Americare™ on-site service nation- 
wide for designated systems.* 


GCrnpuPro. 


The Essential Computer’ 


What’s more, CompuPro is one company you 
can count on to be around tomorrow. For more than 


ten years we’ve been setting industry standards, 
increasing productivity and solving problems. 

For a free copy of our business computer 
buyer's primer, and the location of the Full Service 
CompuPro System Center nearest you, call (415) 
786-0909 ext. 206. 

CompuPro’s System 816. The computer that’s 
just as essential tomorrow as it is today. 


CIRCLE 12 ON READER SERVICE CARD 


ompuPro. 


A GODBOUT COMPANY 


3506 Breakwater Court, Hayward, CA 94545 


*Available from Full Service CompuPro System Centers and participating 


retailers only. 

System 816 and The Essential Computer are trademarks of CompuPro. 
CP/M is a registered trademark of Digital Research Inc. Americare is a 
trademark of Xerox Corporation. 

System 816 front panel design shown is available from Full Service 
CompuPro System Centers only. ©1984 CompuPro 


Nard Disk System 


